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C. 
ANI 
’ 
Use Effective Lubrication to Increase Drill | * 
‘ vi F, 
Life and Reduce Maintenance Cost 
You can’t buy more effective lubrication than Mil 
Texaco Rock Drill Lubricants (E.P.) — and sad 
those letters “E.P.” are an important reason Ra 
why. They mean the oil has Extreme Pressure Gas 
properties . . . extra high film strength to protect ine 
drills under the toughest conditions. oe 
In addition, Texaco Rock Drill Lubricants (E.P.) Edi 
flow readily at all temperatures, resist oxidation, cling Thi 
protectively to moving parts and reduce wear. They Fre 
prevent rust and corrosion whether drills are running Nev 
or idle. Ind 
Ind 
This all-around protection keeps drills run- 
ning smoothly and on the job longer, with less 
downtime for repairs and overhauls. That's Am 
: Am 
why operators and drill doctors everywhere Bet 
prefer Texaco Rock Drill Lubricants (E.P.) and why Bui 
leading rock drill manufacturers approve them. Sa 
Call on Texaco Lubrication Engineering Servicefor 9% Co 
helpful suggestions on drill operation and mainte- Co) 
Cra 
nance. Contact the nearest of the more than 2300 Do 
Texaco distributing plants in the 48 States, or write Ein 
The Texas Company, 135 East 42nd Street, New York bi 
17, N. Y. Gor 
He 
KEEP COMPRESSOR VALVES CLEAN cn 
Here, too, effective lubrication is vital. Texaco Ing 
Alcaid, Algol and Ursa Oils provide effective Jot 





lubrication, prevent hard carbon formations, 
keep valves clean and active, rings free, ports 
open and air lines clear. Your Texaco Lubrication En- 
gineer will recommend the right one to keep your com- 
pressors running right — efficiently and economically. 














Tune in... TEXACO STAR THEATRE presents the NEW TONY MARTIN SHOW every Sunday night. See newspaper for time and station: 
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ON THE COVER 
OCATED near Concrete, Wash., 
the Baker River Power Develop- 

ment was built in 1924 and 1925 and be- 

gan operating on November 19 of the 

latter year. The dam was originally 263 

feet high, but was raised to 286 feet in 

1927. It is 450 feet long at the crest and 

contains 125,000 cubic yards of concrete. 

The reservoir, Lake Shannon, is 10 miles 

long and averages a mile wide, and its 

shores are well timbered. Some of its 
water comes from snow-capped moun- 
tains more than 10,000 feet high. Lake 

Shannon is acclaimed as one place where 

fishing is fine and getting better each 

year, thanks to intensive stocking. 

Water flows from the reservoir to the 

powerhouse penstocks through a 22-foot 

tunnel 900 feet long, and thence to two 
generators of 24,300-hp. capacity. 


IN THIS ISSUE 

S DESCRIBED in our first article, 

soil-and-moisture-free compressed 
air has supplanted mechanical means for 
agitating milk in the new Dairylea 
plant in New York and also performs 
many other services there. Our second 
article relates the story of Tombstone, 
Ariz., once celebrated for toughness but 
now a growing health resort. If you are 
thinking of building a home or any 
other structure, you may be interested 
in the description of radiant heating that 
begins on page 90. 


CONTRIBUTOR INCLUDED IN 
NOTABLE BIOGRAPHICAL WORK 

BIOGRAPHY of the late Paul 

Hoffman, who wrote three note- 
worthy articles for COMPRESSED AIR 
MAGAZINE a few years ago, appears in 
Volume 32 of The National Cyclopaedia 
of American Biography. Since 1890, the 
latter publication has, in its own words, 
‘presented a continuing history of the 
United States as illustrated in the lives 
of the founders, builders, and defenders 
of the republic, and of the men and 
women who are doing the work and 
molding the thought of the present 
time.” 

Born in Alsace-Lorraine and educated 
in Switzerland, Mr. Hoffman was em- 
ployed in various engineering capacities 
by Ingersoll-Rand Company from 1911 
until his death on September 11, 1943, 
at Easton, Pa. He was chief engineer 
of the Phillipsburg, N. J., manufacturing 
plant from 1934 until 1940, and con- 
sulting engineer thereafter. 

Mr. Hoffman was the author of Side- 
lights on Our Weights and Measures in 
our February, 1940, issue, and of a 2- 
part article, Supercharging Aircraft En- 
gines, that appeared in May and June. 
1943. 











Milk for Half a Million 
R. G. Sherrett 


NEW page was turned in the his- 
Aw of the wholesale milk-supply 

business of New York City dur- 
ing December gone when the Dairymen’s 
League Cooperative Association formal- 
ly opened its latest and largest process- 
ing and distributing plant on the west 
side of Manhattan. The occasion also 
marked the 25 years that have inter- 
vened since that progressive organiza- 
tion established itself on the east side of 
the Metropolis, where it might have re- 
mained had not the municipal authori- 
ties taken over the property for the 
development of the housing project now 
known as Stuyvesant Township. 

Faced with being dispossessed, the 
League sought an even more suitable 
area within the city for the erection of 
the new plant. It was found after a 
diligent 6-month search on the west side 
of Manhattan, between Forty-seventh 
and Forty-eighth streets and fronting on 
Twelfth Avenue, convenient to the milk 
depots of three railroads. Compared 
with the former establishment, the new 
plant is a striking advance architectural- 
ly and outstanding in its engineering 
features because the League has capital- 
ized on its experience. Half a year was 
spent in completing the final plans and 
in preparing the specifications for the 
structure. There are ample evidences of 
this, and they all emphasize the im- 
portance of milk in the daily life of a 
community, especially in one having a 
large population. 

Few New York City residents have 
but the faintest realization of how they 
are blessed and served in the matter of 
milk today, as against a century ago 
when the people within its gates num- 
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bered more than half a million and the 
population was increasing rapidly be- 
cause of the influx of immigrants. The 
housing problem was acute, sanitary 
precautions and facilities were more or 
less primitive, most of the water avail- 
able was still drawn from wells of doubt- 
ful purity, and the milk supply was ob- 
tained mainly from cows in the com- 
munity. Those animals were fed on 
corn and rye mash from nearby brewer- 
ies and distilleries and were generally 
watered from the tainted wells. The 
milk was ‘“‘thin,” of a bluish tinge, and 
woefully lacking in the constituents es- 
sential to body-building and the suste- 
nance of young folk. As a result, there 
was a considerable period when the 
mortality rate among children up to five 
years of age reached the appalling maxi- 
mum of 500 per 1000! Adolescents and 
grown-ups and invalids, too, probably 





paid toll for that milk in physical u& 
fitness, susceptibility to disease, and @ 
hastened death. 

Not until the year preceding the cele 
bration of our century of independen® 
did the health authorities outlaw i 
sale of milk from mash-fed cows. For 
tunately, farmers were finding ways ail 
means to deliver milk from outlying dit 
tricts in increasing quantities and 
bring home to the people how much milf 
from country-fed cows would contribult 
to the well-being and growth of thei 
young ones. Long after an ample supply 
was reaching New York from the fa 
flung milkshed, much of it was retailél 
in stores where it was ladled out frdt 
large open cans and poured into the ci# 
tomers’ buckets or pitchers—an i 
sanitary procedure that exposed the mix 
to dust, disease germs, and harmful bat 
teria. Milkmen who carted their com 
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modity direct to households also ladled 
it into open pitchers left overnight on 
doorsteps or at cellar entrances, where 
it was equally exposed to micrcérgan- 
isms and became a menace to health 
even though it was absolutely pure when 
it left its distant source. That method 
of handling ‘‘bulk milk” for retail con- 
sumption was permitted until 1934. We 
shall now be better qualified to evaluate 
what the Dairymen’s League and allied 
Organizations have since achieved for 
the commonweal. 

The contract for the Twelfth Avenue 
plant was awarded to the Cauldwell- 
Wingate Company in August of 1945, at 
atime when building conditions were up- 
set by the war and essential materials, 
skilled labor, and equipment were hard 
to get. But despite those difficulties it 
was erected and ready for its first test 
last November, shortly before the old 
structure on East Nineteenth Street had 
to be vacated. The new plant is, in ef- 
fect, a milestone that marks how far the 
men responsible for it have advanced 
since 1922 in order that their facilities 
might subscribe in every way to present- 


day exacting sanitary regulations that 


are the outgrowth of long-pursued scien- 
tific research. 

Because of its very nature, milk is 
much more susceptible to impairment 
than the majority of other foodstuffs 
grouped under the term “‘perishable.”’ 
The potato, the apple, the ear of corn, 
and well-nigh every other fruit or vege- 
table has a skin or other covering that 
Serves to protect it against deterioration 
or the attack of those things that break 

ne envelope and make the food unfit 
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AROUND THE PLANT 


The new tile-lined plant of the Dairymen’s League Cooperative Association has a 
floor area of 14 acres and can oe milk for half a million persons. Adjoining 


the main building are quarters 


or the trucks that bring in 40 percent of 
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milk from six states and distribute it locally after bottling. Some of the tank trucks 
that transport raw milk from points as far away as 300 miles are shown at the 
extreme left. One of the several bottle-washing machines is illustrated on the 
opposite page. The bottles travel to it by conveyor and are scoured and sterilized 
at the rate of 9600 an hour. Then they go to a bottler (below), where they are filled 
at the rate of 8400 an hour. Human attention is required only for inspection 


and control. 


for human use. Milk, on the other hand, 
is exposed to harmful atmospheric con- 
ditions and to air-borne bacteria and 
germs. It must be safeguarded from the 
moment it leaves the cow’s udder until 
it reaches the pasteurizer and goes 
thence, under cover, to the bottling 
machine, where it is quickly placed in 
airtight, sealed containers for distribu- 
tion. Even then, it has to be kept cool 
in warm weather and prevented from 
freezing in the wintertime. 

The milk handled in the plant comes 
from New Jersey, New York, Connecti- 
cut, Pennsylvania, Massachusetts, and 
Vermont, and arrives in stainless-steel 
or glass-lined tanks mounted on motor 
trucks or housed in specially built box- 
cars. Both are insulated so that no ice or 
other refrigerant is required to keep the 
contents cool while in transit. About 60 
percent reaches the New York City 
market by railroad and 40 percent by 


truck. Traveling at speeds up to 40 


miles an hour, trucks now move Dairy- 
lea milk an average distance of 207 
miles, although some make 300-mile 
trips to and from the most remote parts 
of the milkshed. 

Upon reaching their destination, the 
tank cars are drained by compressed air 
or pumps that discharge the milk into 
tank trucks from which it is transferred 
directly to the plant’s unloading room. 
Each of the glistening tank trucks holds 
25,000 pounds of milk—the equivalent 
of about 11,619 quarts. Each evening, 
close to half a million pounds is pumped 


Another type of machine fills 4500 paper containers an hour. 


from some twenty trucks through stain- 
less steel pipe lines up to the third floor, 
where there is an array of stainless-steel 
tanks having a total capacity of 430,000 
pounds. All these tanks are 8 feet in 
diameter, but six of them are 20 feet 
long and two 10 feet. When the pumps 
have emptied the tank trucks, then com- 
pressed air is admitted to the pipe lines 
to blow out the fluid remaining in them. 
The milk arrives in the late afternoon or 
early evening, and the holding tanks are 
in service for a few hours each night and 
are the source of supply for the process- 
ing and bottling operations that are con- 
cluded in the early morning in time for 
delivery of the milk to the distributing 
agencies that carry it to thousands of 
consumers within the city’s limits. 

The milk division of the Department 
of Health of New York City prescribes 
that each bottle shall have an identical 
butterfat content—most of us call it 
cream—which, except in the case of 
homogenized milk, is found at the top 
of the bottle when it reaches the buyer. 
If it were similarly allowed to concen- 
trate at the upper part of a storage tank 
and were not stirred continuously or at 
frequent intervals, the milk drawn off 
from the bottom of the tank would be 
deficient in butterfat. Therefore, to 
meet official requirements and to give 
every purchaser milk of equal richness, 
the fluid must be agitated. 

Heretofore, it has been the common 
practice to do this by the use of power- 
driven impellers revolving horizontally 
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MILK-STORAGE TANKS 


The bottom picture shows the discharge ends of six of 
eight tanks in which raw milk is stored until it can 
processed, while the one just below shows the rear enim 
of three of the holders. They are 8 feet in diameter ay 
each has a capacity of either 7000 or 4000 gallons, de. 
ara & upon whether it is 20 or 10 feet long. To preyey) 
cream from rising to the top, the milk is continually ag. 
tated by liberating compressed air from a pecioeniall nine 
running through and along the tank bottom. To ingys 
pure air, it is compressed in machines that operate with 
out lubricating oil. On top of each holder is mounted » 
Ingersoll-Rand Type 30 Compressor, belt-driven by 4 
1-hp. motor. Two of these units are shown at the left, 
this instance compressed air has replaced the traditional 
power-driven impellers. : 








at the lower ends of shafts actuated by 
electric motors mounted on top of each 
tank. This equipment has been generally 
satisfactory within the range of its ef- 
fectiveness. The engineer, however, is 
ever on the alert for something that will 
do a job better, because he is continually 
faced with the problem of saving time or 
money. Notwithstanding the fact that 
the Dairymen’s League plant has cost 
around $2,500,000, the organization’s 
chief engineer, Amos Vroman, and the 
assistant chief engineer, Ralph E. Stork, 
have counted pennies wherever possible 
to. insure compensating returns on the 
investment. Accordingly, those experts 
decided on compressed-air agitation for 
the raw milk in the storage tanks. The 
reasons for the change are thus explained 
by Mr. Stork: 

“To assure the required agitation of 
the milk, the city health authorities 
would: have insisted on an installation in 
each of the six 20-foot-long, 7000-gallon 
tanks of two impeller agitators, one 
near each end. Each impeller needs a 
2-hp. motor to drive it, and two such 
units would add considerably to the 
time and labor required in getting into a 
tank to thoroughly clean it and its in- 
ternal appurtenances after each day’s 
use. This would necessitate removal of 
the impeller assemblies through the end 
manholes and reconnecting them after 
cleaning in readiness for the next oper- 
ating period. 

“It was then brought home to us that 
compressed air, as in other industrial 
operations, would do the work effective- 











to an air line leading up to a small com- “Each of our holding tanks is pre 


ly without such complications as im- 
pellers, drive shafts, and packing at the 
stuffing boxes where the shafts pass 
through the tank shell to connect with 
electric motors. Instead of these moving 
parts, only a single perforated pipe has 
to be laid on the inner bottom surface 
of a tank from end to end and coupled 
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pressor mounted on top of the tank. The 
agitator can be installed through the 
front manhole and removed for cleaning 
through the same passageway, thus do- 
ing away with operations at two man- 
holes, one at each end of the tank. This 
enables one man to take the pipe out for 
daily cleaning and to replace it. 


ed with a 1-hp. motor driving a & 
special-purpose Ingersoll-Rand ¢€ 
pressor of the NL Type, which is cap 
of supplying more than enough ag 
ing air at sufficient pressure to? 
maximum needs. Indeed, a /4-hp) 
chine of that class and make woul 
satisfactory, but on account of the’ 
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oe 
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these units were not obtainable. The 
, B cylinders of the NL machines do not re- 
“ quire lubrication. This is particularly 
i desirable where a foodstuff like milk is 
handled, because it prevents oil from 
getting into the air that is discharged 
into the milk during agitation. This end 
is obtained in the case of the NL cylinder 
by the use of a piston fitted with graphit- 
je-carbon supporting rings which pre- 
vent metallic contact between the piston 
and the cylinder bore and which, because 
of their self-lubricating qualities, assure 
proper working of the compressor with- 
out the need of oil, grease, water, gly- 
cerine, or any other lubricant. 

“Let me point out some of the cther 
advantages inherent in compressed-air 
agitation. When mechanical agitators 
are employed, they are usually so in- 
stalled that the distance between the 
lower part of the impellers and the bot- 
tom of a tank is from one-third to one- 
fourth of the diameter of the holder. 
Therefore, agitation is halted when the 
milk is withdrawn down to the level of 
the top of the blades so as to avoid stir- 
ring it at a rate that will induce ob- 
jectionable foaming. As a result, a con- 
siderable quantity of the milk in the 
tank cannot be agitated during the final 
stage of emptying. On the other hand, 
with compressed air, the treatment can 
be maintained until the milk has been 
pumped off down to only 3 inches above 
the bottom of the tank. Stoppage is 
thus reduced to a very short period. 

“Further, when a tankful is stirred 
mechanically and gently enough not to 
harm the milk, it takes approximately 
twenty minutes to distribute the butter- 
fat uniformly throughout the entire 
volume. By actual test, we have found 
that air agitation will accomplish the 
same result in an interval of but 244 


minutes! The compressors for this serv- 
ice are equipped with an intake and a 
discharge filter, and after the air has 
passed through these two units it is 
clean and fit for the work and will carry 
no impurities upward in its passage 
through the milk. The compressed air is 
automatically vented from the top of 
the holder through a nonreturn valve to 
avoid building up pressure during agi- 
tation. 

“Anyone familiar with elementary 
thermodynamics is aware that the ex- 
penditure of energy through mechanical 
motion tends to induce heat, and the 
greater the force exerted, the greater the 
amount of heat generated. With air 
agitation, we have a 1-hp. unit in action 
on each tank, with mechanical stirring 
we would need a total of 4 hp. for the 
two impellers required. In its dissipa- 
tion, the heat might raise the tempera- 
ture of the milk and possibly call for in- 
creased refrigeration to counteract it— 
introducing an added outlay. Plainly, 
agitating with compressed air is more ef- 
ficient and also more economical.” 

From the storage tanks the raw milk 
is transferred by small electrically driven 
pumps to smaller stainless-steel tanks. 
These are the source of the milk that is 
delivered by three timing pumps to four 
DeLaval clarifiers, thence on to three 
Manton-Gaulin 2-stage homogenizers, 
and, finally, to short-time pasteurizing 
units. From the latter it is pumped to 
three balance tanks, each of 2000-gallon 
capacity, which feed the bottle-filling 
machines. Each balance tank has a 1-hp. 
NL compressor that keeps the milk 
agitated prior to bottling. The timing 
pumps mentioned are brought into play 
automatically the moment they are 
needed, a fact that indicates the inter- 
meshing of succeeding operations which 


function well-nigh as if they were self- 
willed. Many of the controls are ther- 
mostatic and cause important valves to 
work automatically—the valves, them- 
selves, actually being opened and closed 
by compressed air. 

Pasteurization is accomplished by two 
methods. By one, the raw milk is 
brought up to a temperature of not less 
than 143°F., is held there for 30 minutes 
to kill the bacteria that promote sour- 
ing, and is then cooled to something be- 
low 40°. The second one is the lately de- 
veloped short-time pasteurizing process. 
This involves heating the milk to 163° 
and maintaining it at that temperature 
for only seventeen seconds, then cooling. 
Heating the milk in the pasteurizers to 
the required maximum is done by pump- 
ing hot water through banks or groups of 
horizontal plates, of special noncorro- 
dible metal, between which the milk 
passes. During the cooling stage, the 
milk is similarly run between plates that 
are chilled by circulating brine by means 
of three Ingersoll-Rand pumps, each of 
which has a capacity of 275 gpm. under 
a 50-foot head. There are also three hot- 
water circulating pumps of the same 
make in the pasteurizing service. The 
valves controlling the brine and hot- 
water supplies, as well as the milk-con- 
trol valve on each pasteurizer, are oper- 
ated by compressed air and are governed 
by thermostats. 

As in the case of milk agitation, it 
is essential that the air for the last- 
named purposes be free of oil and mois- 
ture, although for a different reason. 
Here the important thing is to eliminate 
extraneous substances that might clog 
the valves or otherwise prevent them 
from operating properly. Accordingly, 
this air supply is likewise obtained from 
nonlubricated compressors—from two 
Ingersoll-Rand Class ER units each 
rated at 40 cfm. at a pressure of 100 psi. 
Another compressor, a standard Type 
30, furnishes air for a paper-container 
filling machine, for the fire-protection 
sprinkler system, and for other services. 

The filling and bottling section of the 
plant is on the ground floor and in the 
southwestern corner of the building. 
Throughout this part of the structure 
the second floor has been omitted and 
there are wide windows in the west and 
south walls admitting an abundance of 
daylight to facilitate keeping the space 
scrupulously clean and to discourage the 
propagation of those germs and bacteria 
that thrive in dark and shaded places. 
In this department are six filling ma- 


COOLING THE MILK 
Following pasteurization, the milk is 
cooled to bottling temperature by 
passing it between plates of noncorro- 
sive metal that are chilled by circulat- 
ing brine. In the foreground are the 
three Ingersoll-Rand Motorpumps in 
that service: Each has a capacity of 
275 gpm. against 50 feet of head. 











OTHER COMPRESSORS 


In addition to its use for agitating milk, oil-free compressed air is needed for 
operating valves on various pieces of equipment. This air is furnished by the two 


40 cim. 


“NL” (nonlubricated) compressors shown at the top. Air for paper- 


container filling machines, for the fire-protection sprinkler system, and for other 
services is supplied by a Type 30 compressor (bottom view). 


chines: three, each capable of handling 
140 quart bottles a minute, and three for 
filling paper containers at the rate of 75 
quarts a minute. The latter are to be 
replaced later with larger units. A 
vacuum is automatically “pulled” on 
each bottle so as to draw the milk into it 
rapidly and without spilling. Final op- 
erations consist in firmly sealing each 
bottle with a cardboard disk and paper 
cap held snugly in place. When working 
at maximum capacity, the plant can 
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handle 60,000 pounds of milk an hour— 
enough, so it is said, to supply half a 
million consumers daily. As one official 
expressed it: “If all the milk from one 
day’s operation were put into bottles 
and the bottles were placed side by side 
they would make a line about a mile 
long.”’ 

Before any bottle—whether new or 
previously used— is put on the revolving 
platform of a filling machine, it is run 
through a cleaning machine where it is 


thoroughly laundered, sterilized, ap; 
dried ready to be placed on a convey 
system that Carries it to the bottle 
The washers clean and sterilize bottles y 
the rate of 400 or 500 a minute, the cop. 
tainers traveling to them also on a ge 
tinuously moving conveyor. Convey 
systems perform a very important pay 
in the operation of the plant, beca 
they take the incoming bottles from thy 
landing platform and transport them jp 
the familiar wooden cases to the ip 
spection department before they go 
storage or directly to the washing m,. 
chines. To arrest the movement of th 
cases at certain stations there are ai. 
operated brakes that instantly act 
check them while the conveyor platfom 
travels on beneath them. After the bot. 
tles are filled and sealed, they are packed 
in crates either for temporary holding 
in a chilled room or for delivery to th 
loading platform, from which trucks take 
them to the distributing substations, ” 
In the by-products room on the thi 
floor is equipment for handling butter 
milk, chocolate milk, sour cream, swe 
cream, and ice-cream mix, as well # 
facilities for separating the cream fro 
the milk and for making butter. Some 
of these commodities are thick and 
not flow freely, so compressed air is u 
to force them down to the fillers on 
first floor. Pressure is applied directly# 
the fluids in the tanks, each of which has 
a capacity of 500 gallons. There are four 
tanks for processing ice-cream mix, ani 
these are equipped with power-drivel 
impellers because of the vicosity of the 
mixture. : 
All operations are carried on in @ 
cordance with a highly systematiz 
daily and seasonal schedule; and becauit 
of the mechanical equipment and the e& 
tensive use of compressed air, the tot 
working force numbers only 270. Moa® 
of the employees are on duty in the day 
time and are engaged in thorougl 
cleansing all parts not only of the plant 
directly involved in the various pre 
essing operations but of every tank 
pump, or other milk-handling machiné 
These activities are under the supervr 
sion of Harold Orr, the plant manage 
Adjoining the main plant is a # 
story garage of matching design in whit 
are serviced the big tank trucks, ® 
cluding those that bring in the raw milk 
from the widespread milkshed, the Mal 4 
hattan branch tank trucks that haul te 
milk from the tank cars arriving at ti 
tributary railroad stations, and thow 
that do the necessary distributing witht 
the borough. Compressed air is used J 
many ways in the garage and is provide 
by units installed in the engine room® 
the basement of the main building. © 
The up-to-date plant at Twell@ 
Avenue was financed by the 26,000 a 
tive dairymen who are members of he 
Dairymen’s League Cooperative Ass? 
ciation. 
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THE STORY OF TOMBSTONE, ARIZONA 
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Dropping the rock into his pocket, he re- 
joined his comrades. 

After weeks of riding and fighting 
with the Indians, the soldiers returned to 
their headquarters, where Schieffelin 
lost no time in handing in his resigna- 
tion. Leaving the camp, he stayed for a 
while with a man named George Wool- 
folk. Each day he would wander into 
the hills until, at last, he found the exact 
spot where he had picked up the float. 
But discouragement followed. Weeks 
turned into months, and still he was un- 
able to locate the source from which the 
ore had drifted. 

Finally, he joined a group that was 
working the old Brunckow Mine and 
was persuaded to stand guard against 
Indian attacks while the miners toiled 
in the deep shaft. It was there that his 
former boss, Al Sieber, found him one 
day sitting in the doorway with his rifle 
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trucks tal D SCHIEFFELIN was born in 
stations, ~ yee and as he grew older there 
n the hin developed within his heart a burn- 
ing butter ing desire to prospect—a desire that was 
2am, sweet to bring him both fame and riches. Some 
as well &— people say that it was fate; others say it 
ream from was just plain luck that led the adven- 
ter. Some turous Schieffelin in 1877 to the Apache- 
>k and Wil infested Arizona Territory, where he 
| air is use stumbled upon one of the earth’s richest 
lers on the deposits of high-grade silver ore and 
directly where he founded the town of Tomb- 
f which has® stone. 
sre are fou After reaching Arizona, Schieffelin 
n mix, ani™ joined the forces of the celebrated Indian 
wer-drivenl™ fighter Al Sieber and served for many 
sity of the months as an Indian scout. The troops 

7 @ made their headquarters at Camp Hua- 

on in a chuca, a newly established army.outpost 
stematizig@ in the southeastern part of the Terri- 
nd becau#™ tory, and hunted for the murderous 
and the et™ Apaches in an easterly direction across 
r, the tot@™ the San Pedro Valley where there were 
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|miles and miles of rolling, barren, mes- 
quite-covered hills that offered no re- 
ward of riches if a person were content 
merely to look upon their dreary slopes. 
Centuries before, the Spanish conquista- 
dors had crossed this same area, never 
dreaming that they were passing up the 
silver for which they were searching. 


















t manageh§ Mexican smugglers had ranged over the 
at ee a #@ hills for decades, camping in the narrow 
gn in ¥ draws but never once giving thought to 
cron their possible wealth. 

ne raw I Riding over this drab region one after- 
1, the Ma@ noon came the soldiers at breakneck 
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speed to overtake a band of Apaches. 
Suddenly, the gleam of mineral streaks 







and thow ina pile of rocks caught Schieffelin’s eye. 
iting witht Reining his pony to a stop he picked up 
r is i #% some pieces and examined them with de- 
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It took several minutes for 







MB the realization to strike him that the — 
yuilding. “@ float was veined with silver, rich silver! 
it He smiled, as his thoughts immediately 







began to build castles in the air. When 
ne the hunt was over he would quit his job 
eB *S scout and look for the wealth he knew 
"gas hidden in those colorless hills. 
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across his knees. ‘‘What are you doing 
here, Schieffelin?’’ queried the famous 
scout. Ed looked up slowly and an- 


OLD MINE OPENING 


Now just a hole in the ground, this was 
once the portal to a silver treasure trove 
so rich that it was called the ‘‘Million- 
Dollar Stope.’’ It is located only a few 
blocks from the center of the town. 


swered, “‘Prospecting in them hills over 
there, why?” ““There ain’t nothin’ in 
them hills, Schieffelin. The only thing 
you’ll ever find there’ll be your tomb- 
stone,” snapped back Sieber, as he spat 
on the ground and spurred his pony on. 
“Find my tombstone, will I?” sneered 
Schieffelin, ‘‘we’ll see about that.” He 
was worried a little about the prediction 
but was not ready to give up his search. 

When there was no longer any use for 
him at the Brunckow, Ed wandered out 
into the hills again, this time determined 
to discover the mother lode. Coming 
around the bend in a wash late one after- 
noon he spied something white. It could 
be many things. Perhaps the bleached 
bones of some animal that had fallen 
victim to the twin demons of the Arizona 
Territory, thirst and heat. But when 
Schieffelin stepped closer he was shocked 
at what he saw. Two human skeletons 
were lying outstretched, face downward, 
on opposite sides of a pile of rocks, mute 
evidence of their fate. An Apache raid, 
perhaps, had sent them over the Great 
Divide just as they were rejoicing over 
their rich find. Ed examined the stones 





PEACEFUL AND QUIET 
The lawlessness that gave Tombstone its great aang lives only in 
building 


The desert sun beats down on a sprawling community of 
easily and uneventfully for citizens, tourists, and 


bile trailers where life flows 
health seekers. 


memory.. 
s and. automo- 


and discovered that they were like those 
he had picked up on the scouting trip. 
If he could trace them to their source, 
his fortune would be made. He replaced 
the rocks to stand forever as a monu- 
ment to those two souls. 

Taking up his journey into the wash, 
dusk overtook Ed. To fix a landmark by 
which to return the following day he 
climbed to the crest of a knoll. No sooner 
had he reached the top to take his bear- 
ings than he dropped to his knees, for a 
dusky, turbaned Apache was riding near- 
by. Schieffelin found a narrow crack be- 
tween two huge boulders and crept into 
it, hardly daring to breathe. Cautiously 
he peered out and saw still another 
painted son of the Arizona desert. He 
crooked his thumb over the trigger of his 
rifle and raised it slowly, ready to fire 
into the ever-increasing number of ugly 
warriors. 

Moments of suspense passed during 
which Ed thought of Sieber’s warning, 
**You’ll find nothin’ in ‘them hills but 
your tombstone.” He was set to pull the 
trigger when the leader beckoned the 
band to leave. Schieffelin sighed with re- 
lief. Then, suddenly, there was a low 
outcry. One of the bucks had seen his 
tracks, and the Apaches were starting 
back to find the white man who was in- 
truding on their land. He watched them 
pointing along the course he had taken. 
Some were dismounting, others were 
already creeping up the knoll. Just as 
he had given up hope for the second 
time, with the feeling that fate had 
swindled him, he saw the leader wave 
his arm once more and the Indians scurry 
back to their ponies and race away. 
Night was sacred to the Apache. It was 
the time of the dead, and darkness was 
falling fast. 

Stillness returned to the valley, but 
Ed continued to crouch among the 
boulders, fighting off sleep until the sun 
rose and there was no sign of a redman. 
Although still badly frightened, he did 
not once think of abandoning his search. 
All morning he wandered among the 


: RELICS OF A MINING HEYDAY 

About all that remains of Tombstone’s once flourishing mines is shown at the 
top-left. Headframes and other surface structures have ‘all but disappeared, and 
even a good part of the old dumps has been run through flotation mills or shipped 


out to smelters in recent years. As lately as 1934, Tombstone produced more 
than 100,000 ounces of silver, and in the Liieatan year its mineral output had a 
value of $413,970. It dropped to $271,580 in 1936, and in 1938 the Toughnut 
Mine belied its name and suspended operations. Thereafter, the Bunker Hill 
group and the Tombstone Extension Mine were the principal producers, on a 
declining basis, with lessees stripping the last paying ore from underground and 
old dumps contributing mill dirt. By 1944 output had dropped to 1255 tons, most- 
ly from the Tombstone Extension Mine. Although Tombstone started as a silver 
camp, it yielded gold and lead in considerable quantities. Mementos of its former 
glory are the old ore wagons in which, during the 1880's, ore was hauled by 20- 


mule teams to a smelter at Charleston, about 10 miles away. 


rocks and brush, keeping careful out- 
look for any Indian that might have 
come back to kill him. Finally, near the 
head of the wash, he spied a ledge, and 
then all thoughts of Indians left his mind. 
What he saw took his breath away. Here 
before him was a vein that was crossed, 
recrossed, streaked, and splotched with 
silver! His hunch had been right, here 
was the fortune he had been seeking for 
so many months. The silver was so pure, 
so soft that it took the imprint of a quar- 


ter Schieffelin pressed against it. ‘Fil 
my tombstone, will I?’’ he| chucklel 
Perhaps this was it, maybe this sil¥ 
was to be his epitaph. The idea of cal 
ing his million-dollar discovery Tom 
stone flashed through his mind in# 
moment of pride! 

Before long the world knew that # 
Schieffelin had found a “gold mine”! 
silver. New strikes were soon made® 
the vicinity, and a mining camp spra 
up that was destined to make history 
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’® for the gleaming substance. 


SCHIEFFELIN’S TOMBSTONE 
After Ed Schieffelin died in Oregon on May 19, 1897, his body was shipped back 
to Tombstone and buried, in accordance with his wishes, in prospector’s clothes 
and with his canteen by its side. Over it was built a cairn (right) emblematic of 
the discovery monument sometimes used by prospectors to mark mineral claims. 
The inscription on the pile acclaims Schieffelin as ‘“‘A dutiful son, a faithful hus- 
band, a kind brother, a true friend.’’ Another monument to Tombstone’s founder 
is Schieffelin Hall, shown above. In the years imimediately following its erection 
in 1882 it was reputedly the most famous theater between San Antonio, Tex., 


and San Francisco, Calif. 


It continued to grow until at one time it 
was larger than San Francisco, which 
was then in its toddling infancy. Huge 
caravans from the East, West, North, 
and South converged upon Tombstone, 
where everybody was rich. Many pio- 
neers, with visions of wealth and luxury, 
poured their life’s savings into diggings 
The wild, 
untamed Southwest was good to some, 
but only very few of the thousands that 
looked for silver were ever rewarded to 
any great extent. Many were killed 
when they struck ore, and their claims 
were stolen. Today, you can go 20 miles 
in any direction from Tombstone and 
see the shallow prospecting holes that 
pock-mark the countryside. Into those 
diggings went the sweat, the tears, and 
the blood of many of the dauntless men 
who sought quick riches under the hot 
Arizona sun. 

Some of the mines in the Tombstone 
area that are connected with Ed Schieffe- 
lin are the Contention, The Lucky Cuss, 
Tought Nut, Good Enough, East Side, 
West Side, and many others. How cer- 
tain of them got their names is interest- 
ing. This applies particularly to the 
Contention, which was discovered by 
two prospectors, Williams and Friday. 
One'night their mules broke away, and 
in searching for them they found bright 
metal which had been churned up by a 
chain fastened to one of the creatures. 
The trail led directly to the Schieffelin 
Property, and naturally a heated dispute 
arose as to ownership. The argument 
was finally settled by splitting the strike. 
Ed took the lower half, which he called 
the Contention, and Williams and Fri- 
day took the upper, which became the 
Grand Central. The latter soon proved 
to be the richest find ever made in 
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Tombstone. The name Lucky Cuss also 
has a story attached to it. 
was riding home one evening after he 
had been prospecting and passed a friend 
who was returning from a deer hunt. Ed 
remarked as they passed that he had 
made another strike. His friend mut- 
tered, ““Lucky Cuss.”” Then and there 
Schieffelin decided to call his new mine 
The Lucky Cuss. 

As Tombstone grew, so did its reputa- 
tion. Throughout the United States 
people were talking about the greatest 
of all boom towns—Tombstone, Ariz. 
Today, its roster of bad men is known to 
every school boy in the West and to 
every lover of adventure stories. Their 
names have been immortalized in fiction 
—their feuds, hates, and loves have been 
dramatized until those villains have be- 
come little less than idols to millions of 
readers. The history of Tombstone is 
really stranger than fiction, more in- 
teresting than any yarn that could be 
spun around a campfire even by the most 
loquacious of desert wanderers. 

With its lack of law and order in the 
early days, the camp was a haven for 
men who were hiding from justice. The 
Earp-Clanton show-down gun fight in 
the closing hours of an October after- 
noon in the O.K. Corral is still one of the 
most famous encounters of its kind in 
the annals of the West. Doc Holliday, 
black-coated cold-blooded killer, sided 
with his friends, the Earps, against 
Frank McLowery and the Clanton 
brothers in a fight that lasted only three 
quarters of a minute but that saw from 
20 to 30 shots fired, three men killed, 
and four badly wounded. The Earps 
and Holliday limped away from the 
lead-throwing fracas and were later 
acquitted. 


Schieffelin - 


Billy Breakenridge came to Tomb- 
stone a smiling, handsome youth whose 
warm friendly eyes caused many people 
to believe that he wouldn’t last long 
when he was sworn in as a deputy sheriff 
in the rip-roaring town. Sheriff Johnny 
Behan gave Billy his first tough assign- 
ment when he ordered him to ride to 
San Simon Valley and collect taxes from 
Curly Bill and his confederation of out- 
laws that had never payed one cent in 
taxes to the Cochise County officials. It 
was a perilous task, but the youngster 
never hesitated as he headed toward his 
destination. As he rode along he had an 
idea which, though dangerous, might 
work. 

When he entered the small mining 
town of Turkey Creek he walked into a 
smoke-filled bar where swarthy cowboys 
were playing poker. Breakenridge looked 
around and saw a dark-complexioned 
man at one of the tables. He walked 
over to him and said, ‘‘Curly Bill, I want 
to introduce myself. I’m Deputy Break- 
enridge and I want you to help me collect 
the taxes in this district.” Curly Bill, 
notorious for killing men just for the fun 
of watching them die, looked up in 
amazement. A smile grew into a hearty 
laugh, and he said, ‘‘Young fella, you 
sure got a lot of nerve to walk in here 
and say a thing like that to me. I might 
have killed you before you even opened 
your mouth. I like men with guts and 
from now on you and me are going to be 
deputies together.”’ A lifelong friend- 
ship was cemented right then and there, 
and every penny of the taxes was col- 
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lected by orders from the outlaw leader. 

John Slaughter was sheriff of turbu- 
lent Cochise County from 1886 to 1890, 
and during that 4-year period his es- 
capades were numerous and varied. He 
dealt out justice with his pearl-handled 
forty-four. Following in the footsteps of 
the Earps, Slaughter is given credit for 
being the man who finally brought jus- 
tice to Tombstone. Although there were 
many times during his term when he 
stared death in the face, he seems to 
have had some sixth sense that told him 
he was not born to be killed; that when 
his hour came he would die in bed. He 
often quieted the fears of his companions 
with that statement. 

When Slaughter was 80 years old and 
retired on his huge ranch about 40 miles 
southeast of Tombstone, plans were 
made by some Mexicans to murder him. 
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That was in 1921, long after peace and 
order had been established in the dis- 
trict—long after he had need to use his 
gun to protect himself and his property. 
On the night the deed was to be com- 
mitted, he was sitting in a chair reading 
a newspaper. Suddenly, without reason, 
he threw the paper aside, walked into a 
darkened room, and curled his fingers 
around the butt of his gun. He had no 
justification for doing this; he had neither 
heard nor seen anything suspicious. The 


TOMBSTONE TODAY 
Once considered a good place to shy» 
unless quick on the draw, Tombsign, 
is now making a name as a health » 
sort. Its bright, warm sun and dry ay 
seem to benefit sufferers from arthriy 
sinusitis, and other ailments. Te 
stone's trailer camp (bottom)) is » 
ulated largely by health seekers, ; 
a building that was once occupied hj 
bank (left) has been converted inj 
medical center and hospital. The @ 
courthouse, a substantial structure 
brick and stone (below), is bey 
divided into apartments to alley 
housing shortage. Of the four x 
papers that were formerly pub 
there, the lone survivor is the “To 
stone Epitaph,’ whose quarters @ 
shown at the lower-left. Tombstone§ 
in the southeastern corner of Arizg 
in Cochise County and about 20 x 
north of Bisbee. Its altitude is 455) 
feet and the 1940 census gave it, 
population of 822. 
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old-time, unaccountable warning tha 
danger was lurking near had seized hit 
Despite his age and feebleness Slaughi# 
was still a fighter. When he started & 
wards the door to investigate, his wilt 
threw her arms around him and foredl 
him into a chair. That saved his life, f@ 
when the foreman heard a noise alll 
went out to see what was wrong, he wa 
shot. A few days later four Mexicali 
were arrested. They confessed # 
murder and admitted that they hal 
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ADVERTISING THE PAST 


Tombstone’s most publicized section is its cemetery, which was a busy place in 
the 1880's. Motorists are greeted by a large signboard welcoming them to Tomb- 
stone and Boothill Graveyard, although we feel certain that this ambiguous in- 
troduction is not meant to be taken literally. Many persons died natural deaths 
in early-day Tombstone, but they didn’t get their names on the signboard, which 
was reserved for those who succumbed to ropes or “lead poisoning.” Head- 
boards at the graves of some of those who shuffled off abruptly are illustrated. 
Tombstone’s present law-abiding citizenry isn’t touchy about the town’s notorious 
past, which is looked upon as a drawing card for tourists. Even the school buses 
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planned to kill Slaughter. The old man 
died a natural death the following year. 

There were many instances of street 
hangings in the early days of Tombstone. 
Perhaps one of the most striking was 
the lynching in 1884 of John Heath in 
the early hours of Washington’s Birth- 
day for perpetrating the Bisbee Massa- 
cre. Heath was to spend the rest of his 
life in prison, while his comrades in the 
infamous killings were to hang. A group 
of Bisbee men, dissatisfied with the 
jury’s verdict, rode the 24 miles to 
Tombstone and, at the point of a gun, 
took Heath out of his cell, strung him up 
on a telegraph pole on Tough Nut 
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bear the slogan, “The Town Too Tough to Die.” 


Street, and left before half of the towns- 
people knew what had happened. 

By 1900 the boom camp had lost its 
importance as a mining center. Under- 
ground rivers broke into the shafts, 
filling them with water that cannot be 
pumped out. The population greatly 
decreased. Once the largest metropolis 
between San Antonio and the West 
Coast, Tombstone ceased to be the mec- 
ca of the West. Gone were the days of 
rich silver strikes, the click of poker 
chips and the noise of faro tables, the 
bark of a pistol ending a dispute. But 
Tombstone won for itself the title, “The 
Town Too Tough To Die,” and lives on 
as a memorial to its discoverer, Ed 
Schieffelin, who laughed at the state- 
ment, ‘“‘You’ll find your tombstone.” 
Schieffelin died in 1897 in Oregon and, 
according to his wishes, was buried at- 


tired in his prospecting clothes, with his 
pick and canteen by his side, only a few 
miles from the center of the town. To 
mark forever the spot where he rests, 
there has been erected over his grave a 
towering structure of gray rocks—a 
prospector’s monument. 

Although Tombstone is in Arizona it 
retains its territorial status and is the 
only place in the state besides Prescott 
that appoints a marshall. Today the 
town is taking on new life. A medical 
center has been established there, and 
from all parts of the nation people suffer- 
ing from arthritis, sinus trouble, and 
other illnesses are flocking there to re- 
gain their health under sunny Arizona 
skies. Trailer camps and hotels are do- 
ing a thriving business, and the erst- 
while mining camp is making a name for 
itself as a health resort. 
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Radiant 
Heating 
2. #. Vivian 





A RECENT INSTALLATION 


Pictures show the Van Syckle automotive sales and service establishment in 
Phillipsburg, N. J., which was built last year. Just above is one panel of the grid- 
pattern piping fabricated by welding and laid on a gravel base preparatory to 
pouring the concrete floor. Piping in the floor of a display room for new cars 
(top) is in coil form. An interior view of this room, as finished, is at the right, and a 
night view from outdoors at the center-right. 


ADIANT heating, which was 
used by the Romans around the 
beginning of the Christian era 
and then “‘lost”’ for twenty centuries, is 
becoming increasingly popular, although 
still far from common. Radiant heat is 
heat that is borne by rays. If you step 
from shade into sunlight on a cool day 
you feel warmer, although the air about 
you is relatively cold. The body ab- 
sorbs heat rays from the sun as long as 
their course is unobstructed, but when 
a cloud obscures the solar disk they are 
cut off. Similarly, if you stand near an 
open fire your body is warmed, but the 
sensation disappears if some object 
comes between you and the fire. 
Radiant energy manifests itself in 
many forms of rays such as light rays, 
infrared rays, ultraviolet rays, X-rays, 
and heat rays. The principal difference 
among them is the wave length. All can 
be absorbed, reflected, or focused. When 
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heat rays strike an object some of them 
are reflected at the same wave length 
while others are absorbed. They warm 
the surface, which then gives off radiant 
rays of a longer wave length than the 
original rays. It is because of these 
things that skiers at Sun Valley, Idaho, 
are comfortable in bathing suits. Some 
of the sun’s heat rays are reflected from 
the snow; others are reradiated from 
the rocks that have been warmed by 
them. 

In conventional heating systems most 
of the heat is circulated by convection. 
Air, warmed by radiators, or warm air 
introduced through registers, expands, 
is lightened, and rises, displacing colder 
air above. Thus movement of the air is 
involved. In a radiant-heating system 
hot water or steam is circulated through 
pipes embedded in the floor, walls, or 
ceiling. Heat is conducted to the exposed 
surface, then radiated to persons and ob- 


jects. The rays, like light, pass through 
the air without disturbing it mechait 
cally. 

The theory of radiant heating cor 
cerns the physiology of the human body. 
The body manufactures more heat thal 
it needs and must throw off the exce® 
continually to function normally ai 
healthfully, otherwise it is in a state d 
fever. Most of the body heat escap® 
through the skin, which dissipates it f 
convection (passage of air over skin and 
clothing), by radiation (transfer to sur 
rounding cooler surfaces), by conductidl 
(transfer to a chair on which a persel 
sits), and by evaporation of moistul® 
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Additional small amounts are lost by 
evaporation in the respiratory tract and 
by excretions. It is desirable that your 
body cast off heat at the same rate that 
it is manufactured, but the manner in 
which the heat escapes determines 
whether or not you are comfortable: On 
a humid summer day you may lose most 
of your surplus heat by the evaporation 
of perspiration, but you will probably 
not feel refreshed. 

The body of an average-sized adult 
of sedentary habits generates about 400 
Btu’s per hour. The proportion of this 
heat lost by evaporation and respiration 
'@ differs with the temperature and area of 
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the moist surfaces of the body; the tem- 
perature, movement, and humidity of 
the air; and also with the age, sex, and 
race of the individual. It will amount 
to approximately 70 Btu’s per hour if 
the temperature of the air is 60°F ., and 
90 Btu’s if it is 70°F. The remainder of 
the heat, approximately 300 to 320 Btu’s, 
is given off by radiation and convection. 
The greatest comfort will result if about 
190 Btu’s are disposed of by radiation. 
This leaves around 120 Btu’s to be dis- 
sipated by convection. 

These proportions represent the op- 
timum for comfort. Other ratios that will 
mean bodily ease under varying con- 
ditions are indicated on an accompany- 
ing chart. The Sun Valley skiers pre- 
viously mentioned, being exposed to 
cool air and intense radiant energy from 
the sun, will lose practically all their 
heat by convection and none by ra- 
diation. On the other hand, a person in a 
room filled with warm air but having a 
cold floor and walls will lose heat chiefly 
by radiation. It is possible to eliminate 
the sensation of cold by heating either 
the air in the building, which is the con- 
ventional way, or some of the surround- 
ing surfaces, which is the radiant-heat- 
ing method. However, maximum com- 
fort necessitates limiting the loss of heat 
from the body by radiation. 

By way of illustrating this point, A. 
H. Barker, who is considered the modern 
discoverer of radiant heating, wrote as 
follows in 1932:* “If the walls of a room 
were uniformly at 75°F., no heat would 
be lost by radiation (assuming a normal 
skin and clothing temperature of 75°F.). 


In order to maintain the body comfort 
the air temperature would have to be 
about 44°F. so that the whole of the 
heat required to be abstracted from the 

should be removed by con- 
vection currents. Similarly, if the air of 
the room were at 75°F., no heat would 
be removed by convection and the sur- 
rounding walls would have to be at an 
average of about 50°F. in order that the 
whole of the surplus body heat might be 
dissipated by radiation alone. The for- 
mer condition would produce a feeling 
of warmth and freshness. The latter 
would feel equally warm, but stuffy. 
The thermometer reading in the two 
cases would be widely different, though 
the feeling of warmth would be thesame.”’ 

The foregoing paragraphs summarize 

the theory of radiant heating as ex- 
pounded by researchers in the field of 
heating and ventilating and explain, in 
part, the growing interest in this branch 
of comfort engineering. Other reasons 
are found in the advantages claimed for 
it by its proponents. These have been 
set forth by Dr. F. E. Giesecket as fol- 
lows: 

1. Radiators are out of sight and do 
not occupy floor space that can be 
used for other purposes. 

. When the structural frame of a 
building has been completed, the 
heating system also is in place and 
heating can be begun immediately 
to facilitate completion of interior 
work. 

. The heating system does not affect 
the location of partition walls or 
later changes of such walls. 

. When used in prisons or asylums, 
the system cannot be tampered 
with by the inmates. 

. The system can be used for cooling 
as well as for heating in localities 
where the humidity is not too high. 

. The floors are warmer than in 
buildings heated by ordinary sys- 
tems and cold air currents along 
the floor are less intense. 

. Air currents within a room are 
materially reduced so that dust 
particles, to which disease-pro- 
ducing organisms may be attached, 
can settle out, thereby providing 
purer and more sanitary air. 

*“*Heating, Piping & Air Conditioning,” March, 


1932, page 208. fe 
tHeating, Piping & Air Conditioning,” June, 1940. 
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AIR TEMPERATURE IN ROOM °F 
RELATIVE HUMIDITY $0% AIR MOVEMENT 25 f.pm. 








MEAN RADIANT TEMPERATURE °F 
(FLOOR, WALLS, AND CEILING ) 
From “Architectural Forum” 


COMFORT CHART 


To obtain approximate winter comfort, 
there must be a certain balance be- 
tween air temperature and temperature 
of floor, walls, and ceiling. As this 
chart shows, a wide variation of con- 
ditions will suffice. The dotted line 
indicates the design-value for mean 
radiant temperature (average of floor, 
walls, and ceiling) at varying air 
temperatures. For example, if the air 
is 65°F., the mrt. should be 72°. The 
numbered points represent the values 
arrived at in tests and computations 
by the following:  1,1,1- erican 
Society of Heating & Ventilating En- 
gineers Laboratory; 2— Comfort Chart, 
American Society of Heating & Ven- 
tilating Engineers Guide; 3- Westing- 
house Research Laboratory;. 4— T. 
Napiar Adlam; 5 and 6,6— (English 
practice) L. J. Fowler and A. H. Barker. 


The Roman invaders who occupied 
England 2000 years ago circulated hot 
gases from charcoal fires through ducts 
to warm the walls and floors of buildings 
in Bath. The practice was discontinued 
for some reason, but the principle was 
rediscovered by Barker, a British in- 
ventor, about 45 years ago. Noticing 
that one room in his house was more 
comfortable than the others, although 
the temperature was the same in all of 
them, he sought the reason and con- 
cluded that it was so because one wall 
was warmed by furnace flues. He checked 
this theory by circulating hot water 
through pipes embedded in the walls of 
the other rooms and found that the re- 
sult was equally comfortable conditions 
throughout the house. Since then, radi- 
ant heating has been applied to more 
than 1000 structures in the British 
Isles and France. 

Some early installations made i in the 
United States were probably inspired by 
the success of those abroad. In 1909, 
steam pipes were suspended between the 
floor joists of a 4-room, 2-story-and- 
basement school built in Glen Park, Ind., 
today a section of the City of Gary. The 
floors were of wood. In 1911, wrought- 
iron heating coils were placed behind 
steel plates in the walls of some of the 
rooms in a Baltimore clinic that is now a 
part of Johns Hopkins Hospital. The 
first sizable American radiant-heating 
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RADIANT-HEATING SIDE LIGHTS 


BECAUSE it makes wrought-iron pipe, A. M. Byers Company of Pittsburgh, s 

Pa., has been intimately concerned with radiant heating in the United States 
since its inception. The following side lights on the subject appear in a compre. a 
hensive Byers booklet. 

Radiant heating has been applied to just about every type of structure. It t 
is in homes ranging in cost from $3000 to $75,000. It serves churches, industrial — 
office buildings, hangars, garages, prisons, and taprooms. Unusual applications 3 
include: ri 

A cathedral roof, where it prevents avalanches of snow from being precipitated , 
on passersby. The reptile house in a zoo, and the ‘‘Monkey House” in the 
biological laboratory of a famous hospital. Industrial plants where the nature 
of the manufacturing processes makes concealment of all metal and thinimizingy & 
of convection currents necessary for safety. 

Some novel reasons for liking radiant heating have been reported by users, 
including a man whose furniture gets less abuse than formerly because his dogs 
now find the warm floor more comfortable to sleep on; a young couple who revel “a 
in the luxury of removing their shoes as well as their wraps when they enter the 
house; an employer who finds fewer creaking joints among elderly employee 
and whose clothes-pressing bills are lower than they were. 
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system was put in a garage, built in use of radiant heating in other types: 
Chicago in 1912, because the large num-_ structures, a trend that has continue) 
ber of doors made it difficult to use con- since the declaration of peace. The lary 
ventional radiators. Perhaps the first est single plant to date is in a factoy 
instance of residential radiant heating in building erected during the past wint 

this country dates back to about 1915 for A. O. Smith Corporation at Kanka- 
and involves a house near Schenectady, kee, Ill. The structure, which is mostly 
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N. Y., in which heating coils were em- confined to ground level, has 415,00) Fi 

bedded in the concrete floor at ground square feet of floor space and will k BC 

level and placed in the second-floor heated by circulating water through 4# “F 

ceiling. What is believed to be the initial miles of piping embedded in the floon. in 
public-building installation was made in In buildings having large open areas, 
1928 when coils were laid in the concrete __ the floor is the logical place for the pip 

floor of a part of the Sacred Heart ing, and that is the prevailing tendency P2™els 

Church in Pittsburgh, Pa. Radiant Where there are partitions, as in homage *P@°¢- 

heating was little more than a curiosity, it can be placed in the walls just as wel of the 

however, until Frank Lloyd Wright Interior walls are usually selected beg %¥°¢ ° 

made it a feature of the Johnson Wax cause the heat will radiate both wayge ® uilc 

Building in Racine, Wis. The publicity into spaces to be heated, whereas somm ™& 5 

given that structure stimulated the in- of it will be lost if exterior walls are use = T° 

terest that has led to a gradually in- Two patterns of piping are favo — | 

creasing number of installations. grid and coil, both of which are illus 24 it 

During the 1930’s numerous small trated in an accompanying sketch. i tion is 

homes as well as industrial establish- the grid arrangement, lateral pipes: re — 

ments were equipped with radiant-heat- laid at right angles to larger feed pipe mainte 

ing systems. The war stopped home or headers. One unit of this kind : and t] 

construction, but there was anexpanding known as a panel, and the numbel i exci 

uctio: 

L ] _ From ‘ ‘Heating Piping & Air Conditio ra the a 

” yd, BLACK SURFACE i of pip 

75° NUN NN DONN = eiRtirned | q 

VENTILATOR =X \\ jess) _ IB is 

A, | eae 

’ 4 j | copper 

} 70° : } : 64°F genera 

< 4 ez id ee ill a DIRECT RAYS _* 

e+ a t MGT tq 

eee gor ,u00R, I Heatin 

— \ 68°55 — 90" HEATED = Eith 

fT “RADIATOR Tl SS heatin; 

P °® princi; 

CONVECTION AND RADIANT HEATING COMPARED : the fe 

In a room 9 to 10 feet high and heated by a steam radiator, the temperature will “9 "nse: 

be distributed somewhat as shown at the left. Air close to the ceiling will be @ Culatec 

about 8° warmer than that near the floor. With radiant heating under the floor, “%@ desire, 

the distribution of temperature will be about as indicated at the right, with the ulatin 

air just below the ceiling cooler than that near the floor. Conventional heating ~ the ‘ 

gives rise toa “chimney” effect, with the warmer air tending to rise and escape ~ Tal 

through transoms and other openings to higher levels. Statica 
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PIPING DIAGRAM 
Floor plan of the Van Syckle building, which measures about 70x80 feet. Except 
in the area at the upper right, the grid system of piping is used. Approximately 
5000 linear feet of l-inch and 500 feet of 2-inch pipe (for headers) was laid, all of 
“Rayduct” wrought iron. Spacing is 1 foot throughout. There are twelve air vents 


in the grid panels, none in the coils. 


panels depends, of course, upon the floor 
space. Each can be used independently 
of the others, making it possible to re- 
duce or cut off the heat from any part of 
a building. In the coil type all the pip- 
ing is of the same size. 

Wrought-iron pipe predominates be- 
cause it has good resistance to corrosion 
and its rate of expansion and contrac- 
tion is approximately the same as that of 
concrete and plaster. This tends to 
maintain close contact between the pipe 
and the enveloping material, thereby 
promoting good heat transfer by con- 
duction. It also minimizes cracking of 
the concrete or plaster. The usual range 
of pipe sizes is from 2 to 4 inches for 
headers and from 1 inch to 1% inches for 
laterals and coils. Where smaller piping 
is required to fit into certain spaces, 
copper or copper-coated steel tubing is 
generally employed. Pipe spacing de- 
pends upon its size and upon the tem- 
perature and rate of circulation of the 
heating medium. 

Either hot water or steam may be the 
heating medium, but the former is 
Principally used. The temperature of 
the feed water is generally within the 
Tange of 125 to 140°F. The water is cir- 
culated by a centrifugal pump, and the 
desired heat is obtained either by reg- 
ulating the temperature of the water or 
the rate of feed. An ingenious thermo- 
statically actuated device mixes return 
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water with hot water from the boiler to 
maintain the circulating temperature. 
In many installations a thermostat is 
located outdoors and controls mixing in 
accordance with the outside tempera- 
ture. Thus, when a cold snap develops, 
additional heat is automatically fed 
through the piping system. In most 
cases the temperature difference be- 
tween the feed and return water varies 
from 10 to 20°. Boilers are the same as 
those provided with conventional forced 
hot-water systems and may be fired by 
coal, oil, or gas. 

In embedding piping in concrete floors, 
the current practice is to lay a base of 
gravel or crushed stone, to place the 
piping on it and fabricate (weld) the 
system, and then pour the concrete. It 
makes little difference how much con- 
crete is on top of the pipes because the 
heat will be conducted through it to the 
surface, although at a slower rate where 
the section is thick. Coverings of from 
1% to 6 or 7 inches have served success- 
fully. The piping is generally laid level 
and can be blown out with compressed 
air if it becomes necessary at any time to 
drain the system. Although air vents 
are not considered essential in most in- 
stances, one is usually provided in each 
panel to guard against the possibility of 
air lock. 

It has been found that spaces ‘can 
generally be heated adequately if the 


floor-surface temperature is 85°F., max- 
imum. It is claimed that at this temper- 
ature the floor is not uncomfortable to 
walk or stand on and that it is not harm- 
ful to commonly used rugs or other cov- 
erings and furniture. If higher surface 
temperatures have to be maintained, 
the pipes are usually put in the walls. 
Experience has revealed that the heat 
has no deleterious effect on paint or 
wallpaper. However, when wall panels 
are utilized, it is desirable to keep fur- 
nishings far enough away to permit good 
air circulation. 

One of the virtues of radiant heating 
is the absence of heat “stacking.’”’ The 
convective currents created by con- 
ventional systems tend to dispose the 
heat in layers, with the warmest on top. 
The difference in temperature between 
the area near the ceiling and that just 
above the floor in rooms 9 to 10 feet high 
ordinarily ranges from 8 to 12°, depend- 
ing upon the heating system employed. 
In a radiant-heated building, the dif- 
ference is generally not more than 2°, re- 
gardless of whether the heating pipes 
are in the floor, walls, or ceiling.~Meas- 
urements made in the Liverpool Cathe- 
dral in Liverpool, England, where floor 
panels are installed. disclosed a temper- 
ature difference of only 144° between a 
point 4 feet above floor level and one at 
the triforium level, 93 feet higher. 

Greater cleanliness was listed earlier 
among the advantages claimed for 
radiant heating. Experiments have in- 
dicated that more dirt tends to collect 
on cool surfaces than warm ones, and 
this explains why there are no excessive- 
ly dirty spots on the walls and ceilings 
of radiant-heated homes. That radiant 
heat is actually conducive to cleanliness 
can be determined by examining the 
wall around a conventional radiator. 
Soiled areas appear above the heating 
fixture, but the surface behind it is usu- 
ally clean because that part of the wall 
is heated by radiant energy to a temper- 
ature higher than that of the passing air. 

The first cost of a radiant-heating 
system is about the same as that of any 
other type. The operating cost is gen- 
erally lower (30 percent is commonly 
claimed) for these reasons: (a) Comfort 
can be assured with air temperatures 
lower than those normally maintained— 
the expense involved in heating the air 
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SECTION THROUGH FLOOR 


Piping was laid on a 6-inch base of 
river gravel on top of which was poured 
a 4-inch slab of concrete. 
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BOILER PLANT 


These photographs of the heater in the Van Syckle building were taken before 
it was walled in. The unit is a Peerless, originally designed to burn coal but con- 
verted for oil firing. It is equipped with a Gilbert & Barker oil burner and -uses 
No. 2 fuel oil. When the water in the closed circulating system is heated it ex- 
pands, and the surplus flows into the tank shown above the heater in the view at 
the top. The maximum water temperature is 125°F. In the same picture, on the 
floor at the right of the heater, is the circulating pump, a Cameron 1-hp. Motor- 
pump that can handle 50 gpm. This unit was originally bought for pumping oil 
and was pressed into service because of the difficulty of obtaining another one. 
A Y-hp. pump would suffice for the purpose. At the right of the pump may be 
seen part of the piping supplying the underfloor system. Valves and interconnect- 
ing smaller piping permit adjusting the flow of water to any section of the floor. 
The lower picture shows the ‘Sarco Therm” on the side of the heater that auto- 
matically determines what proportion of hot water from the heater is to be mixed 
with cooler water that has been circulated. _It is controlled by a thermostat on 
the roof that makes adjustments in accordance with outdoor temperature changes. 





CLOSE-UP OF PUMP 


within the building is reduced propo 
tionately; (b) there is less loss of heat 
through outside walls; (c) boiler tempe- 
atures are lower than in convention 
heating systems and less fuel is used. 

Accompanying illustrations pertain 
a radiant-heating system in the Va 
Syckle automobile agency and filling 
station that was built in Phillipsbum, 
N. Jd., last fall. The single-story structur 
measures 70x80 feet. It is constructedd 
concrete blocks and its roof is supportéel 
by steel trusses. The piping, all i] 
wrought iron, is in the floor. It was lai 
on 6 inches of river gravel of 1-ind 
maximum size, and 4 inches of concre# 
was poured on top of it. Most of th 
piping is of the grid pattern, coils being 
placed only under a circular car-display 
room that is approximately 35 feet @ 
diameter and nearly half inclosed in 
glass. Details of the system are given” 
connection with the illustrations. 

Radiant heating is well adapted to tie 
needs of this kind of establishmél 4 
where large doors are opened frequemay 
and where radiators would cut down @? 
available working space. The hea 
floor slab quickly restores the temp 
ture to normal after a car has been di 
out, and the warm floor is comfortay® 
for mechanics working under a 
mobiles. During the past winter, Wi 
was for the most part abnormally ¥ 
for the area, it was seldom necessary ¥ 
operate the heating plant after 10 o’cle® 
in the morning. During the remainét 
of the day the floor slab gave off enoue 
heat for comfort. 
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HE scarcity of coal in many parts 
of the world is spurring research 
in the possible underground con- 

version of coal into gas. The shortage of 

coal is in the consumers’ bins rather 
than in the earth. There are plenty of 
deposits, but they aren’t being mined in 
sufficient quantities to supply every- 
body. Last month we commented edi- 
torially on the experiment in gasifica- 
tion being conducted by the Alabama 

Power Company. Now we will deal 

with gasification developments in some 

other countries. 

Russia has done more along this line 
than any other nation, but Belgium has 
made a start, and the British have 
seriously considered experimentation, 
as was brought out in reply to a question 
in the House of Commons a few weeks 
ago. An organization called Syndigaz 
was formed by Belgian industrial firms 
in 1944 to study the problem, and pri- 
vate and government funds totaling ap- 
proximately $800,000 were made avail- 
able for the purpose. The intention was 
to center efforts on two coal seams in the 
Liege field that were abandoned some 
years ago because of mining difficulties. 

The coal measures in that section of 
Belgium are about 6600 feet thick and 
embrace 59 veins. Of these, only about 
twenty have been considered com- 












1 propor. mercially workable under present con- 
s of heat ditions, and research in gasification was 
r temper. proposed with the idea of finding means 
vention @ of extracting the heat values of these 
: used otherwise unrecoverable deposits. If 
pertain to there have been any tangible results from 
the Van the Belgian efforts, they have not been 
nd filling reported, and we must turn to Russia 
lipsburg, for information on actual operations. 
structure The Russian activities are apparently 
tructeddi™ Sponsored by Premier Joseph Stalin, 
supported and were originally suggested by his 
g, all off predecessor, Vladimir Lenin, founder of 





the Soviet Republics. The first person 
to advance the idea of gasifying coal in 




















































































has been in use for some time. 
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Gas from Coal 
in the Ground 


Illustrations from 
“Canadian Chemistry and Process Industries” 


the ground was probably Sir William 
Siemens of Great Britain, who wrote on 
the subject in 1868. Next to encourage 
it was Dmitri Mendelyeev, Russian 
chemist, who predicted in 1888 that it 
would come into general use. The first 
concrete method was suggested by an 
American, A. G. Betts, who took out a 
British patent in 1909. He proposed to 
drive a series of boreholes into a coal 
seam, to start a fire at the bottom, and 
then to introduce steam and air through 
one or more of the holes to drive the gas 
out by way of the others. 

Actual experiments were not con- 
ducted, but in 1912 Sir William Ramsay, 
leading British chemist, talked on gasi- 
fication twice and considered trying it 
at a Durham colliery. World War I 
broke out before he could put his plan 
into effect, and Ramsay died in 1916. 
Meanwhile Lenin, then living in exile in 
Cracow and earning a living as a jour- 
nalist, heard of these various schemes 
and wrote an article for the newspaper 
Pravda in which he dodged the technical 
problems relating to the subject and 
waxed enthusiastic over the possibilities 
of gasification. Lenin died in 1924 with- 
out, so far as we know, fostering any 
practical work, but it is believed likely 
that he laid the groundwork for the ex- 
tensive experimentation that was car- 
ried on in the 1931-33 period. 

From what little has been written 
about this early research by the Rus- 
sians, it is probable that by the method 
originally pursued the coal was broken 











TYPICAL RUSSIAN SET-UP 


A panel that is being prepared for gasifying coal (left) is shown alongside one that 
The adjacent shafts are equipped 
through which air is sent down and generated gas reaches the surface. 


with pipes 





up underground before gasification was 
attempted. Obviously, there could be 
little economic justification for such a 
procedure because it would cost almost 
as much as actually mining the coal, and 
one of the chief objects of gasification is 
to make the heat value of coal available 
without being obliged to do costly un- 
derground work. That the Russians 
found this out is indicated by the state- 
ment that “The present method and the 
present conditions of subterranean gasi- 
fication were by no means obtained with- 
out difficulties, mistakes, disappoint- 
ments, and without wastage of much 
creative effort.’ 

The foregoing quotation is from a pa- 
per presented in Russia on December 7, 
1943, by G. O. Nusinov, who had been 
concerned with the gasification efforts 
since 1936 and who had already written 
several books on the subject. His paper 
was translated during the war years by 
Dr. A. W. J. Dyck while he was on the 
staff of the Canadian Technical In- 
formation Service. It was published last 
June in Canadian Chemistry and Process 
Industries, and is the best source of in- 
formation on the Russian activities that 
has so far come to our attention. 

The preliminary work of 1931-33 re- 
sulted in the formation of an organiza- 
tion known as Podzemgaz which, by 
1936, was reported to be employing 1500 
persons, of whom 150 were scientists. 
Five sites for gas works were chosen in 
the Lower Moscow, Donetz, Kuznetsk 
(East Siberia), and North Caucasus 
coal fields. As a result of a technical 
conference in 1938 in connection with 
the 5-year plan, a series of industrial 
establishments was set up in the first 
three of these areas to utilize the gas 
from the coal for generating power and 
for operating chemical plants. 

The coals selected for gasification vary 
greatly, but all of them are in deposits 
that cannot be mined profitably. They 
are either low in grade, exist in thin 
seams, dip steeply, tend to ignite spon- 
taneously, are high in ash, or exhibit a 
combination of these disadvantages. 
Three principal methods of gasification 
have been proposed: the borehole-pro- 
ducer, the stream, and the percolation. 
The first of these envisions sinking two 
shafts, some distance apart, to the coal 
vein and interconnecting them at about 
5-yard intervals with 4-inch-diameter 
holes bored through the coal. The idea 
is to light fires in groups of these bore- 
holes in succession and then to send air, 
sometimes with steam added, down one 
shaft to force the gases up the other. 
This process, theoretically, burns a 
maximum of coal and is applicable to 
either horizontal or inclined seams. It 
does, however, necessitate considerable 
underground labor to excavate the bore- 
holes. 

The stream method calls for the sink- 
ing of two shafts, as before, and con- 
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PROGRESSIVE CHEMICAL REACTIONS 


As incoming air meets the highly heated burning coal, the free oxygen combines 
with the carbon to form carbon monoxide, which almost immediately reacts with 


more oxygen to form carbon dioxide. 


At the point where the zone of oxidation 


ends—where all the oxygen has been consumed—the zone of reduction begins. 
There carbon dioxide reacts with the hot coal and is reduced to carbon monoxide. 
Water vapor from the coal is first reduced to water gas (carbon monoxide and 
hydrogen) and then reacts to form carbon dioxide and hydrogen. At this stage 
the generated gases are cracked and the zone of dry distillation starts. There 
the product is enriched by hydrogen, methane, water vapor, etc., and the re- 
sultant gas passes up the shaft to the surface. In general, the reactions are the 
same as those that take place when industrial gas is made above ground by pass- 


ing steam over incandescent coke. 


necting them at the bottom with a gal- 
lery, where the fire is started. This has 
apparently been found to be the most 
satisfactory procedure and will be dis- 
cussed presently. The percolation sys- 
tem is similar to the scheme proposed by 
Betts in his original patent, and elimi- 
nates much of the preliminary work. 
Borings are made from the surface in 
concentric rings from 20 to 40 yards 
apart. Some of those in the inner ring 
are ignited first and air is forced down 
through them. In loose ground, the coal 
will burn along the seam to adjacent 
holes, from which the gas will emerge. 
Holes are lighted progressively, working 
gradually from the center outward. 
Nusinov’s paper deals with the stream 
method exclusively, indicating that it 
was adopted in preference to the others. 
An accompanying diagram shows how it 
has been applied to a steeply inclined 
coal seam. Dimensions of the shafts and 
gallery are not given, but it is under- 
stood that there is a panel of coal, con- 
taining around 11,000 to 12,000 tons, 
between each set of openings. As burn- 
ing proceeds, there is considerable cav- 
ing of the overlying rock and the under- 
ground cross channel assumes a chaotic 
shape, but it is stated that at no time 
does it become completely obstructed. 
As is the case with gas made from coal 
in conventional retorts, underground 
gasification is effected in several stages. 
Near the point where the coal is ignited, 
adjacent to one shaft, is a zone of oxida- 
tion. Farther along the passage is a 
zone of reduction, and at the far end is a 
zone of dry distillation. The progressive 


96 


chemical reactions that occur are in- 
dicated above. Maximum combustion 
takes place in the areas closest to the air 
shaft where oxygen is available and, as 
a result, there is a tendency towards 
uneven burning. To offset this some- 
what it is the practice to reverse the 
direction of the air flow at regular in- 
tervals. 

All gas produced up to the time the 
Nusinov paper was written was of low 
calorific value that could be considerably 
increased, however, by enriching the 
oxygen content of the air. At the Gorloff 
Station the gas had a rating of 93.2 
Btu’s per cubic foot when air was sup- 
plied, and of 191 Btu’s when the propor- 
tion of oxygen was raised to 60 percent. 
This station operated for a year and a 
half, being interrupted by the German 
invasion, and produced approximately 
2650 million cubic feet of gas, which was 
at first used for generating steam and 
later for heating retorts. 

The gas obtained by introducing air 
alone was called “‘energetized’”’ and was 
the principal product of the Gorloff 
Station. At the Lissichansk Station, on 
the other hand, a ‘‘technological’”’ gas 
was made by adding oxygen to the feed. 
But in this instance the roof over the 
coal was strong so that it did not cave 
much and the channel remained open 
enough so that some of the entering air 
was carried through to the discharge 
shaft, where it burned with a consider- 
able amount of the generator gas. As a 
result, the gas obtained with an input 
containing 50-60 percent oxygen had a 
heat value of only 120.2 Btu’s per cubic 





foot. Eventually this difficulty was over. 
come by blasting down a part of the roof 
and by introducing backfill from the 
surface. This station ran from Feb: 


ee 
~~ 





to September, 1941, and produced 1410 
million cubic feet of gas. 

The Podmoskov Station encountallll 
operating troubles in the form of open 
channels that permitted much of the air 
sent down the shaft to become dig. 
sipated. In consequence, various crey 
ices had to be sealed with cement and 
clay. This station had generated 106) 
million cubic feet of gas up to the time 
the Nusinov paper was prepared. When 
air alone was supplied, the gas had a 
heat value of from 89 to 101 Btu’s pe 
cubic foot. With the addition of 25-3) 
percent oxygen, it was increased to from 
112.3 to 123.6 Btu’s. Some of the gag 
was used in brickmaking plants. 

The principal point of interest in con 
nection with the Podmoskov Station, 
according to Nusinov, was “‘the develop- 
ment of a method that eliminated labor 
in driving the subterranean cross chan 
nel. After two shafts had been sunk to 
the layer of coal, air was forced down one 
of them under pressure. Diffusing 
through crevices and pores in the coal 
seam, it gradually burned out a channel 
extending to the bottom of the other 
shaft. The process of gasification then 
commenced in the usual manner.” 

Reports from Russia, all unverified 
and hence open to question, have at 
various times dealt with the economic 
of gasification in a general way. Oné 
claimed a recovery of 80 to 90 percent 
of the heat value of a coal bed, as com 
pared with 60 percent by normal min 
ing methods. Another, in 1941, it 
dicated that only 15 percent of the 
labor force at a gasification station 
worked underground, as against 7 
percent in coal mines. Production pam) 
man, measured in heat units, was sail} 
to be four times greater than when ¢0 
was mined. i 
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EFFECT OF OXYGEN 


Chart shows composition and calorific ~ 
values of gases at various intake-oxygen — 
concentrations. The curve D repre 
sents the combined gases produced. 
Values for them appear at the right 
and are stated in terms of kilocalories 
per cubic meter. 
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Insulation of Air Lines Saves $3:3.000 


temperature rises, a given quan- 

tity of compressed air can be 
made to do more work in an engine- 
type machine or tool if it is heated before 
it is used. Or, conversely, less free air 
or compressor capacity will be required 
to do the same work. This principle 
was well understood and applied even 
when the compressed-air industry was 
young. Half a century ago it was com- 
mon practice to interpose heaters in air- 
delivery lines, placing them close to the 
tools so that a minimum amount of the 
heat imparted to the air would be lost 
before the latter was used. Prevention 
of freezing was the primary object, but 
power saving also was in mind. For 
various reasons, which will not be en- 
tered into here, reheating has been large- 
ly discontinued, although pneumatic 
engineers agree that it would still be 
advantageous for power-saving purpos- 
es in some applications. 

When air is compressed, the work that 
is done on it is manifested in the form 
of heat. Theoretically, if air at 60°F. is 
adiabatically compressed to 100 psi. in 
one stage, it will be heated to 485°. If it 
is compressed in two stages with inter- 
cooling between stages, which is the 
usual procedure in industrial plants, it 
will be heated to 243°. Actually, va- 


Be air expands when its 


riations of these theoretical tempera- 
tures occur in practice because some heat 
is carried off by the cylinder cooling 
water and some is lost by radiation. 
Final temperatures are, nevertheless, 
high. It is customary to lower them by 


passing the compressed air through af- 
tercoolers, thereby condensing much of 
the contained moisture vapor and any 
oil that may have been picked up in the 
compressor. Consequently, by the time 
the air gets into the delivery mains, it is 
cool. 

In most instances it is desirable to 
“‘aftercool’”’ air to remove moisture, and 
for some applications this is mandatory. 
There are cases, however, where moisture 
is not detrimental, provided the temper- 
ature is high enough to keep it vaporized. 
Under such circumstances, retention of 
the heat offers a way of increasing the 
work that can be done with a given 
volume of free airs An instance of this 
kind came to light during the war at 
Merritton, Ont., Canada, where Hayes 
Steel Products Limited insulated the air- 
delivery lines serving its forge shop and 
thereby increased efficiency without 
adding to its compressor plant. 

This concern was one of the first in 
Canada to adopt air power for operating 
forging hammers and experienced no 
difficulties under peacetime load. But 
when Canada prepared for war, the 
plant’s activities mounted and it was ex- 
panded proportionately. Between July, 
1939, and the height of operations, its 
employees increased from 350 to 1641 
and its floor space from 75,000 square 
feet to 235,000. Tremendous amounts of 
forgings for vital battle equipment were 
produced, including 2,000,000 propeller 
shafts and universal-joint assemblies 
and more than 1,000,000 automotive 
clutches. The company was the first in 







COMPRESSORS AND INSULATION 
A partial view of the ee plant (above), showing discharge lines lagged 


with asbestos so the air 
rial is designed to withstand tem 
wear commonly encountered. 
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retain the heat of compression. The insulating mate- 
ratures up to 700°F., as well as vibration and 
e picture at the right illustrates how it is fab- 
ticated to facilitate placing it around the pipes. 


the Dominion to make aluminum air- 
craft forgings in huge quantities. 

In order to maintain a high produc- 
tion rate, it was necessary to take ad- 
vantage of every possible means of sav- 
ing time and increasing efficiency, and 
it was in this connection that a simple 
way was found to get more work out of 
the compressed-air supply. As ultimate- 
ly built up, the shop is equipped with 21 
forging hammers ranging in falling 
weight from 1200 to 12,000 pounds and 
totaling 84,900 pounds. The compressor 
plant houses six 600-hp. and two 300-hp. 
direct-connected electrically driven units 
with a combined delivery of 23,100 cfm. 
All discharge at 100 psi. 

The forging hammers are in a separate 
building and are at an average distance 
of 500 feet from the compressors. The 
latter discharge into two outdoor air 
receivers that have a combined storage 
capacity of approximately 1035 cubic 
feet. From the receivers the air is de- 
livered to the forge shop by two 10-inch. 
overhead lines passing across an open 
yard where the temperature ranges from. 
below zero in winter to 90°F. in summer. 
These mains have take-offs to the va-. 
rious hammers and terminate at a re- 
ceiver having a capacity of 1105 cubic 
feet. 

When the shop was carrying a heavy 
load, it was often impossible to maintain. 
the desired air pressure at the hammers, 
and in cold weather there was a ten- 
dency for them to freeze because of the- 
rapid expansion of the “‘unaftercooled’” 
air in its passage through the hammer. 
cylinders. With a view to insuring ade- 
quate pressure continually, considera- 
tion was given to installing another 600- 
hp. compressor. The use of aftercoolers. 
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to eliminate freezing also was considered. 
However, at that time there was a large 
backlog of unfilled compressor and after- 
cooler orders which would have oc- 
casioned a long delay in delivery. 
Because of the great urgency, a Cana- 
dian Ingersoll-Rand Company engineer 
made the suggestion that if the heat of 
compression lost by radiation could be 
retained in the air lines, the freezing 
troubles at the hammers would end and 
another compressor would probably not 
be needed. When Canadian Johns- 
Manville engineers stated that it would 
be practical and relatively inexpensive 
to insulate the air mains and receivers 
and that the job could be done im- 
mediately, it was decided to postpone 
the purchase of a compressor and after- 
coolers. The insulation was applied and 
the results came up to expectations. 
The entire compressed-air distribu- 
tion system, including the receivers, 
was covered with Johns-Manville As- 
besto-Sponge felted insulation 2 inches 
thick. The air leaves the compressors 
at an average temperature of 275°F. in 
winter and 290° in summer, and as it is 
not passed through aftercoolers it loses 
its heat only by radiation. With the 
piping so protected, it was found that 
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FORGE-SHOP LAYOUT 


The 21 hammers have a total falling 
weight of 84,900 pounds. Since the 
compressed-air delivery lines and re- 
ceivers were insulated the air reaches 
the receiver end of the forge shop at a 
temperature of 230°F., winter and 
summer. The temperature drop in 
traveling more than 500 feet from the 
compressors averages 50°. 
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ONE OF THE FORGING HAMMERS 


the air reached the forge shop at an 
average temperature of 230°. Its volume 
was therefore considerably greater than 
it had been under previous conditions, 
and 95 pounds pressure could be main- 
tained with 80 percent of the hammers 
working simultaneously. 

Lagging the lines with asbestos cost 
approximately $2000; the 600-hp. com- 
pressor would have called for an outlay 
of $35,000. In addition, its annual 
operating cost would have been around 


$4000. Thus the problems of freezing 
and air shortage were overcome by a 
relatively insignificant expenditure. Pro- 
duction was speeded up immediately, 
instead of having to wait perhaps many 
months until new equipment could be 
obtained. Besides saving a considerable 
amount of money, another saving of 
even more importance to the war effort 
was effected because hard-to-get equip- 
ment was thus made available fo 
service elsewhere. 


Britain Conserves Compressed Air to Save Fuel 


HE plight of England during the 

recent fuel crisis and coincidental un- 
usually cold weather has been extensively 
reported in the daily press. Actually, the 
British Isles, normally a heavy exporter 
of coal, have been hard pressed for fuel 
since the war began. During that critical 
period, the Ministry of Fuel and Power 
endeavored in every possible way to pro- 
mote the conservation of coal. Among 
the steps taken was the publication of 47 
bulletins that were designed to inform 
the population how to save fuel. 

One of these, No. 29, is entitled The 
Industrial Use of Compressed Air. It 
stresses the importance of preventing 
leakage and points out what this means 
in terms of fuel conservation. ‘“‘It should 
be remembered,”’ it states, “‘that 64 leaks 
each equivalent to a !/.-inch-diameter 
hole are together equal to one leak 
through a hole 4 inch in diameter. This 
number of leaks is by no means an im- 
possible occurrence in large installa- 
tions.” In a system carrying 100 pounds 
pressure, the escape of air through 64 
openings of that size would represent 
25,000 cubic feet per hour and, in a 





year’s time, a wastage of 128 tons of 
coal. The figures are based on the use of 
electrically driven compressors of high 
efficiency. 

The pamphlet also discusses the fol 
lowing subjects: How to test for leaks; 
importance of filtering intake air to keep 
dirt out of compressors; avoiding trouble 
and conserving power consumption by 
guarding against overlubrication; im 
portance of eliminating surplus moisture 
from ‘compressed air by aftercooling; 
providing adequate air-receiver capacity 
to smooth out variations in demand; 
proper attention to laying out air-deli¥ 
ery lines to reduce frictional losses and 
the inclusion of moisture traps; and 
proper installation of air compressor, 
with particular attention to insuring 4 
cool air supply and operating the cooling 
water system efficiently and without 
wasting water. A separate section deals 
with maintenance of compressors, tool; 
and air lines, and an appendix giv@ 
formulas for working out the desirable 
sizes of delivery pipes. In the interest 
of conservation, the booklet is dit 
tributed free to compressed-air uset 
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COMBATING CALICHE 


Above is pictured the special tool 
fitting that was made up so as to be 
able to drive rods into the resistant 
ground with a paving breaker. The 
view at the right shows caliche-ce- 
mented fill material after it had been 
broken up. 


there is a hardpan rock formation 

that is locally designated as caliche. 
It is technically defined as “‘gravel, sand, 
or desert debris cemented by porous 
calcium carbonate.” Its composition 
varies from place to place, but wherever 
it is found it spells trouble for excava- 
tors. Caliche exists at or close to the 
ground surface in the entire area of 
Tucson, Ariz., and there, as elsewhere, 
it is difficult to dig into or through. 

A Tucson contracting firm, M. M. 
Sundy Construction Company, recently 
had to deal with the material and solved 
one phase of the problem to its profit by 
adapting an air-operated tool for driving 
iron rods into the ground. The job in- 
volved the erection of a broadcasting 
tower and studio for the Old Pueblo 
Broadcasting Company. In addition to 
excavating for the foundations, it was 
necessary to lay a network of antenna 
ground wires beneath the surface, and 
this called for much trenching, as well as 
driving of the terminal rods. 

The Tucson caliche is, typically, a 
consolidated clay that is so hard in some 
areas that dynamite must be employed 
to make even small openings for setting 
posts or planting trees. Most of the site 
in this instance was covered with old fill 
material, includ: refuse and tin cans 
that had become partly consolidated 
through the influence of the cementing 
element in the accompanying caliche. 
Below this mantle of fill was‘a layer of 
very hard caliche, Foundations from 
Previgus structures also were present. 
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[ various parts of our Southwest 


The tower was erected in the middle 


of an irregular tract. From a ground 
plate, laid underneath the center of the 
tower, the wires were extended to the 
boundaries of the field of influence. They 
were spaced every three degrees around 
the plate, making a total of 120. Each 
of these No. 6 copper wires had to be 
buried at least 18 inches. Those on the 
east and south sides had to‘cross streets. 
At its outer end, each wire was connected 
to a copper-coated steel rod 8 feet long, 
which was driven vertically into the 
ground to more than its full length so 
that the top would be under cover. 
Because of the irregularity of the area 
concerned, the wires varied in length 
frem 79.2 feet to 360 feet. To embed 
them it was necessary to dig some 20,- 
000 linear feet of ditches. The contrac- 
tor, after much effort, succeeded in ex- 
cavating the latter by using a tractor- 





EXCAVATION FOR TOWER 


Attached to the pin in the center are 
120 wires that were run out to the 
boundaries of the field of influence in 
separate trenches. At its outer end 
each wire was connected to an 8-foot- 
long copper-coated steel rod that was 
driven into the ground. 


Caliche Presents Exeavating Difficulties 


drawn “ripper” and following it up with 
a trencher, finally breaking the refrac- 
tory caliche so that it could be ditched 
by a tractor-mounted blade. 

Even greater difficulties were ex- 
perienced when it came to setting the 
rods. Two laborers, swinging sledges, 
couldn’t put one down in less than 90 
minutes. As their wages were $1 an 
hour, and the electricians, waiting to 
make wire connections, were drawing 
$1.75 an hour, it was evident that the 
cost would run high unless s»me better 
driving scheme could be found. The 
situation was met by making a tool that 
would permit the work to be done with a 
pneumatic paving breaker. ‘The con- 
tractor took a moil-point steel, such as is 
ordinarily employed as a demolition tool 
in a paving breaker, and cut the pointed 
end off square. To it he then brazed a 
12-inch length of 1'4-inch pipe. The 
open end of the pipe thus became a 


chuck into which the rod was fitted so - 


that its end abutted the squared-off end 
of the moil steel. In that way, the latter 
was made to serve as a hammer to trans- 
mit the force of the paving-breaker 
blows to the rod. 

With this improvisation, one man was 
able to do the driving. Standing on a 
portable Safeway type pipe scaffold, he 
started a rod into the ground with an 
air-operated chipping hammer. Once it 
was securely embedded he switched to 
the paving breaker and finished driving 
it until its top was well below the ground 
surface. The average time required to 
set a rod by this method was three 
minutes, or only one-thirtieth of that 
(90 minutes) needed for hand-driving. 
Because the latter procedure called for 
the services of two men, the actual 
saving per rod was 87 man-minutes. 
The total time saved in putting down 
the 120 rods was, therefore, 10,440 man- 
minutes, or 174 man-hours. 
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ARMY WEEK 


N LESS than eighteen months after 

V-J Day, Uncle Sam discharged 8,- 
000,000 wartime soldiers and recruited a 
new Regular Army of 1,000,000 volun- 
teers to implement the peace terms in 
every part of the globe. This monu- 
mental conversion task, accomplished 
with a minimum of confusion, was a 
triumph for the American way of doing 
things. By way of comparison, it can be 
pointed out that complete demobiliza- 
tion of the Revolutionary Army required 
fourteen years, that the Civil War was 
not over for all the soldiers for ten 
years, and that some Doughboys of 
World War I didn’t get out of uniform 
for five years. 

America wants and demands peace. 
We believe in keeping our peacetime 
Army as small as possible, but world 
events necessitate maintaining a strong 
force until some semblance of normalcy 
is restored. To the end that we may have 
an efficient Army, Uncle Sam is making 
regular service attractive and interest- 
ing. April 7-12 is Army Week. During 
that period, exhibits and special events 
will acquaint the public the country 
over with just what the Army is doing 
and point out the opportunities to be 
found in it for qualified men. It will be 
an act of patriotic service for each one 
of us to attend these events and to in- 
form ourselves about this branch of our 
Government. 


THE CROSS OF GOLD 

IHERE was a time, not long ago, 

when the term “gold mine” was a 
synonym for wealth. Decubtless, the 
world will see such a period again, for 
the economic pendulum inevitably swings 
from high to low, and gold mining does 
best in depressions. For the moment, 
however, the gold miner is not enjoying 
fortune’s favor. 

We have just fought a cyclopedic war 
in which gold was of relatively little 
practical importance. True, our soldiers 
used it to advantage in the North 
Africa invasion; and even Germany, 
which financed its huge operations vir- 
tually without gold, was quick to gather 
in any that she could find in the coun- 
tries she overran. Nevertheless, iron, 
copper, tungsten, petroleum, and nu- 
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merous other minerals were the work 
horses of the war, not gold. Even silver 
was pressed into service in huge quan- 
tities, but gold remained buried at Fort 
Knox or locked up in bank and mint 
vaults. In the end, it was another metal, 
uranium, that put the clincher on the 
Allied victory. 

This does not mean that gold has lost 
its glamour. It is still the most coveted 
metal, and yet, peculiarly, production 
is held down because its official price is 
fixed while prices of virtually everything 
else man wants have risen. There are 
black markets in some Old World coun- 
tries where gold brings a premium, but 
gold mines must sell their output 
through official channels. 

Thus we have the strange situation of 
the gold-rrining industry being hard up. 
In South Africa, premier gold-producing 
nation, the output has declined steadily 
since 1941, some mines have been forced 
to close, and the industry could not 
exist at all were it not favored with 
low-cost native labor. 

In Canada, perhaps the greatest po- 
tential source of gold, the output fell 47 
percent from 1941 to 1946. Taking note 
of the clamor against taxes, the govern- 
ment granted the industry some relief in 
March. Mining men claim, however, 
that it is not enough to count materially. 
In addition to being saddled with high 
material and labor costs, the gold mines 
of the Dominion suffered a drop of 10 
percent in the price of their commodity 
when the Canadian dollar was restored 
to parity with our dollar several months 
ago. 

In the United States, some of the 
leading gold mines are still unable to 
resume operations following their war- 
time closure. They can’t pay the wages 
that will attract miners. At Cripple 
Creek, Colo., the Golden Cycle Corpora- 
tion spent $1,000,000 driving the Carl- 
ton Tunnel just prior to the war to drain 
the mines and eliminate pumping costs. 
A period of postwar prosperity had been 
forecast as a result, but thus far only 
negligible production has been attained. 
Even the renowned Homestake Mine in 
South Dakota is making a lean profit 
compared with prewar figures. 

Despite these singular facts, those 
who own gold mines are not giving them 
away, and the search for new ones goes 








on with undiminished effort. Half 
hundred promising prospects in Canad, 
are being prepared for production, g 



























in the Orange Free State fever runs high Tires 
in the wake of reports of a second rid that 
bore hole on the Geduld Farm. Talk 
mineral-bearing reef lies 5000 or mon 
feet underground, and shafts will hay A Mor 
to be sunk that distance before a penny ach w 
worth can be recovered. Neverthelegi wiring | 
there is great excitement over the pry pox on 
pects. -@ tire dro 
Such is man’s ardor for gold. There; notifyit 
of course, sound basis in history for thi which | 
sort of behavior. For, unless the wayof needs a 
the world changes, the swinging ep 
nomic pendulum will some day again 
move to that level where lustrous gol 
will regain its place in the sun. 
Teac! 
to At 
MACHINERY AND JOBS Clas 
NTOLD millions of words ani 
hours have been spent in arguing the aus 
whether machinery makes more or fewell facture: 
jobs. The man who has just lost a job hotel a 
through the introduction of labor-saving§§ engine 
machinery is naturally hard to convinell as well 
that technologic advances create em Illinois 
ployment. Yet that same man woulil Northv 
hardly advocate that his city should® jyres o1 
junk its snow-handling equipment am supplen 
return to shoveling snow into horedd fee will 
drawn wagons. Nor does he go home plicant: 
and tell his wife to throw out her wash 
ing machine, vacuum cleaner, and othe 
mechanical aids that do much to make 
life easier for her. Neither can we cop 
ceive that, if he were suddenly to acquir Gas 
a factory, he would attempt to runig Fille 
without the best machinery obtainabk Cabl 
We also feel certain that his office for 
would use typewriters and other mode area to 
business machines. of whic 
The point we desire to make is head to 
there is more to the argument thi@Bien 13: 
whether machinery increases or the bor 





creases employment. The subject 
many ramifications, one of which is # 
technology has brought about bet 
living conditions in this country 
consequently, made our lot more 
joyable. During the depression, arm 
of men worked with picks, shovéi) 
rakes, and other implements. The 
were employed, but they weren’t vé 
happy. 

The best pay and ‘the most lei 
come when people can multiply 
productiveness through machinery. ! 
the United States, industry now has# 
investment for each worker of aroull 
$6000, and a good part of it is in @ 
chinery. There is more than 6 hp. aval 
able for each shop employee. A hunt as 
years ago, when well-nigh everythil 
depended upon muscylar effort, @ 
average annual industrial wage 
$248. In the last pre “‘normal}’ ye 
of 1939 it-was $1150, and workers had slumbis 
percent more time tq themselves HMB, t 
their forefathers of a century ago. -— 
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A new device that warns the 
Tires driver of a car whenever one of 
that his tires begins to lose air 
Talk pressure holds promising possi- 
bilities as a safety appliance. 
A Monel-metal button is mounted on 
each wheel rim and connected through 
wiring to a buzzer and row of lamps in a 
pox on the dash. When the pressure in a 
tire drops, the buzzer goes into action, 
notifying the driver, and by observing 
which light is on he learns what tire 
needs attention. 


a, ee 


Fifty college and university 
professors who teach diesel 
engineering will receive up- 
to-date instruction during 
the week of June 23 under 
the auspices of the Diesel Engine Manu- 
facturers Association. Using a Chicago 
hotel as headquarters, they will visit 
engine factories in that general area, 
as well as the engineering laboratories of 
Illinois Institute of Technology and 
Northwestern University. Classroom lec- 
(ures on various diesel-engine topics will 
supplement these tours. No entrance 
fee will be charged, and the first 50 ap- 
plicants will make up the enrollment. 


Teachers 
to Attend 
Classes 


x * * 


The Pennsylvania Electric 

Gas Company is driving an 8- 
Filled foot-diameter tunnel 1030 
Cables feet long under the Schuyl- 
kill River in the Philadelphia 

area to carry transmission lines, some 
of which are now strung across on over- 
head towers. Three 69-kv. circuits and 


the bore. The cable casings will be filled 
with dry, inert nitrogen gas under 200 
They will be built with 
stop joints for sectionalizing the pres- 
sure. To dissipate electrical losses and 
to prevent mutual heating among the 
circuits a blower will force air through 
the tunnel at all times. 


Spee: CI 





The most used machine in the 
Pumps United States is the pump. This 
Lead fact was disclosed by Richard 
H. DeMott, a vice-president of 
SKF Industries, Inc., in report- 
mg on a survey he conducted to de- 
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er ball and roller bearings. He estimates 


Mat there are 100 million pumps in the 
lation, as compared with 34 million 
automobiles, 20 million refrigerators, 
ind 28 million telephones. Automobiles, 
plumbing, air conditioning, and re- 
mgeration are the greatest pump users, 
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ten 13.2-kv. circuits will be run through ° 





This and That 





there being at least one in every motor 
vehicle. One of the most promising 
prospective outlets are the country’s 
5,800;000 farms, only 1,679,000 of 
which are now equipped for pumping 
water. Among basic industries, chem- 
ical processing leads in the number of 
pumps employed, with metalworking 
second. Other important fields are the 
oil and dairy industries. The centrifugal 
pump, invented 215 years ago by the 
Frenchman, LeDemour, is the most 
common type and handles such diverse 
liquids as soup, castor oil, chocolate 
syrup, and catsup. 


x * * 


Pacific Western Oil Company 

Deep and Superior Oil Company of 

Hole California are waging a neck- 

Race and-neck contest for the world’s 

oil-well depth record. Near Lost 

Hills, Kern County, Calif., Pacific West- 
ern’s “‘wildcat” well reached a record 
depth of 16,668 feet on December 2. 
Work was stopped when a drill pipe 
stuck. ‘Two months later, Superior’s 
well in Caddo County, Okla., reached 
the same depth, halted temporarily to 
change drill bits, and then resumed 
operations. It is now below the 16,668- 
foot mark. Meanwhile, it is reported 
that Pacific Western will deepen its 
hole. The National Supply Company 
of Pittsburgh, Pa., which furnished the 


casing for both wells, reports that the 
pipe in the Superior well weighs ap- 
proximately 284 tons and that in the 
Pacific Western well, which is smailer, 
weighs 170 tons. 


x * * 


Some new autos com- 


Windshield ig off the production 
Defrosts line have self-defrost- 
Itself 


ing windshields which, 
if they live up to the 
claims made for them, will be a boon to 
winter driving. They consist largely of 
Nesa glass that was developed during 
the war by the Pittsburgh Plate Glass 
Company to prevent the accumulation 
of static charges on airplane instrument 
panels. The new windshield is composed 
of a current-conducting material sand- 
wiched between two sheets of the special 
glass which, being resistant to the pass- 
age of electricity, induces heat. It is 
this heat that does the defrosting. The 
current is supplied by a 6-volt alter- 
nating-current generator and is stepped 
up to 110 volts as it is conducted 
through the windshield. Juice from the 
same source serves the auto’s electric 
system, but for that purpose it is recti- 
fied to 6-volt direct current. Operated 
by an individual switch and thermo- 
statically controlled, the defroster be- 
gins to work as soon as the engine is 
started. 



































TESTING TURBINE NOZZLES 


The steam that drives large turbines in power plants races through the — at 
. Toet- 


speeds up to 1200 miles an hour, twelve times as fast as hurricane win 


fect ever greater efficiency, engineers are continually striving to improve nozzle 
design. The machine shown was built by General Electric Company to test sample 
nozzles, and records the energy transmitted, as well as the over-all energy loss. 
For convenience, compressed air is substituted for steam and is blown through 


the nozzle at varying 


ressures while the observer notes the changing effects 
and a printer over his head makes a permanent record for subsequent study. 
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Freezing Unit Facilitates Repair of Water Service Pipes 

















IN OPERATING POSITION 
Each chamber of the hinged freezing 
unit has its own 2-bore hose which 
connects it with a compressor and 
through which methyl chloride is cir- 
culated to form the ice plug by which 
a broken service pipe is. cut off from 
the water-supply main. The gas is 
liquefied through compression and re- 
turned to the compressor after gasi- 
fication in the expansion chambers. 
There is a hook on each side of the tool 
to lock it in place, and split copper 
bushings of varying sizes permit its 
use on pipes with a maximum outside 
diameter of 1% inches. 


HEN a water service pipe is dam- 
aged, the question is how to re- 
pair it without the need of shutting off 
an entire section of the supply main and 
inconveniencing all the consumers tap- 
ping that section. To make this possible, 
the Freez-seal Equipment Company, 
Ltd., a British concern, has developed a 
portable unit by means of which the 
leaky pipe is isolated from the system by 
a plug of ice formed at a point between 
the break and the water main. 
The equipment consists of a small 
compressor driven either by a 1-hp. gaso- 
line engine or a motor, of a hinged pipe- 
freezing attachment, and of two auxil- 
liaries—a pipe-closing tool and a con- 
trolled-drip tool. The working procedure 
is as follows: First a pit is dug beneath 
the damaged area, and then, in the case 
of a lead or copper conduit, the closing 
tool is applied to the pipe to squeeze the 
walls together and thus to stop the flow 
from the main. Next, the other auxil- 
liary is put in position directly above 
that closure. The latter is really a clamp, 
the upper moving jaw of which has a 
projecting wedge that pierces the pipe 
when the jaw is screwed down. Holes 
drilled in the wedge communicate with 
an outlet valve that permits the water, 
which is under pressure, to drip from 
the valve at a controlled rate. The prep- 
arations are the ‘same with steel or iron 
pipe except that a sleeve, containing a 
small drip valve and a split rubber bush- 
ing, is used instead of the closing tool. 
The former is clamped on the pipe at 
the point of leakage. 
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Everything is now in readiness for 
the attachment of the freezing unit up- 
stream of the zone of operations. To 
form the ice plug, methyl-chloride gas is 
liquefied through compression and de- 
livered by way of twin double-bore hoses 
into two expansion chambers. These 
encircle the pipe and grip it firmly when 
their handles, which also serve as a sup- 
port for the flexible lines, are forced 
apart. The tcol is built like a pair of 
pliers, as the accompanying line draw- 
ing shows. After being reconverted into 
gas in the chambers, the methyl chloride 
returns to the compressor by way of 
the other passageways in the hose lines 


for reliquefaction and _ recirculation 
Freezing of the water in the pipe is gf 
fected progressively by allowing 
small quantities to pass through fj, 
controlled-drip tool. Ice first fom 
against the walls and builds up gradualh 
toward the center, the resultant plug, 
maining hollow until there is nothip 
more to freeze than an almost thread. 
like flow. Damage to the pipe t | 
expansion is thus guarded against. With 
the service pipe isolated from the supply 
main, the work of repair can begin. Thy 
defective piece, including the par 
where the auxilliaries were attached, em 
be cut out and a new length wiped ip, 


New I-R Carbide Jackbit Promises Faster Drilling 


NEW detachable rock-drill bit, 

with cutting edges of Carboloy 
cemented carbide that give it far greater 
drilling speed and durability than can 
be obtained from conventional steel 
bits, has been announced by the Carbo- 
loy Company of Detroit, Mich. The 
bit has been developed codéperatively 
with Ingersoll-Rand Company, which 
will manufacture it. It is not yet avail- 
able in commercial quantities. 

The ultrahard Carboloy (tungsten 
carbide) cutting edges are inserted in a 
new 4-point, stud-type Ingersoll-Rand 
Jackbit. The inserts are made by the 
powder-metallurgy technique. Powdered 
tungsten and lampblack are united un- 
der high heat to form tungsten carbide. 
The latter, in powder form, is then 
mixed with a metallic binder such as 
nickel or cobalt, pressed into the de- 
sired shape, and sintered under high 
temperature to make the inserts. Only 
the 1'%-inch-size carbide bit will be 
made at first. 

Sample bits have been extensively 
tested in the field for several months 
and the results have been so favorable 
that the Carboloy Company claims the 
new bit will have a revolutionary effect 
upon certain kinds of rock drilling. Its 


greatest application is expected to bein 
the mining industry, where its superior 
performance may, it is said, make jj 
possible to mine some marginal proper. 
ties that are now idle. Among the 
specific claims made for the bit by th 
Carboloy Company are: 

A service life up to 200 times that ofs 
steel bit. Six of them, weighing } 
pounds, will drill more rock than 4) 
steel bits weighing 225 pounds. 

A complete deep blast hole can bk 
drilled with one bit without interrup 
tion, whereas several changes (with: 
reduction in gauge size each time) must 
be made with steel bits. This resultsin 
faster drilling, permits starting hole 
smaller, and reduces the over-all amount 
of rock actually‘drilled. Corollary ben 
fits are 25 percent to 50 percent mor 
blast holes with the same air consump 
tion and the use of lighter, easier-to- 
handle drilling equipment. 4 

Reduction or elimination of drilk 
maintenance, less physical effort” 
miners in drilling, and less weight # 
transport between blacksmith sh 
and drilling places. 2 

Further details will be announced} 
Ingersoll-Rand Company when mai 
facturing plans have been completedy 


COMPARISON OF BITS 


At the left is shown a steel Jackbit after drilling 2 feet in granite. In the center is 
a Carboloy-insert bit after drilling 2494 feet in the same rock. An unused Car- 


boloy-insert bit is shown at the right. 
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The purpose of the Schade No. 1724 
Vacuum Breaker, which is distributed 
nationally by the Associated Valve & 
Engineering Company, is to give extra 
protection to jacketed kettles, closed 
tanks, hot-wa- 
ter generator 
coils, and heat- 
ing units. The 
device is said 
to prevent col- 
lapse by ad- 
mitting air in- 
to such units 
when the in- 
side pressure 
drops below a 
predetermined 
subatmospher- 
ic point. The 
stainless-steel 
spring can be 
adjusted for a 
set absolute 
pressure and is 
inclosed to prevent alteration of the set- 
ting through tampering or accidental 
bumping. Single-seated, tight-closing, 
and of all bronze construction, the vacu- 
um breaker is furnished in six sizes rang- 
ing from 14-inch pipe-thread connection 
and an over-all height of 44% inches to 
2-inch connection and 6!4-inch height. 





Designed primarily for drilling oil 
wells, plastic-coated steel piping made 
by the Srang-Chalfont Division of the 


Industrial Notes 


National Supply Company is said to 
have many other uses. For the latter 
purpose it has to be protected both in- 
side and outside, but present production 
is confined to 4'%-inch-diameter drill 
pipe which only needs to be lined. This 
is done by upending the sections in 
racks after the inner surfaces have been 
shot-blasted and by forcing the liquid 
plastic up into them. Slow draining to 
prevent air bells or streaks is followed 
by drying and baking. These operation; 
are repeated four times, thus providing 
a coating that is claimed to be imper- 
vious to oil and water, as well as resis- 
tant to corrosion, mild abrasion, mod- 
erate chemical attack, and temperatures 
up to 400°F. 





Numerous advantages are claimed by 
Modern Collet & Machine Company for 
its Almco Jet-Type Collet Chuck that 
differs radically from conventional units 
of its kind. It is designed for use with 
hand screw machines and engine lathes 
up to l-inch capacity and is opened by 
admitting air at 100 psi. line pressure to 
the chuck body through a circular 
channel and seal ring. The air nozzle 
does not come in contact with the chuck, 
thus eliminating wear and lubrication 
difficulties. Opening can be effected 
with collet in any position if stationary, 


_ or at any speed up to the maximum 


speed of the fastest machine, and there 
is no danger of accidental opening in 
case of failing air pressure. Collet is 
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MAGAZINE 


A new type of fixed, variable-pitch 
V-belt pulley known as Spiralok is being 
produced by Scientiae Corporation. It 
locks on to the shaft by a spiral wedging 
action that eliminates setscrews, as well 
as threads or keyways on the shaft. In 
fixed position it is in rigid alignment and 
permits making numerous adjustments. 
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Pulley will drive in either direction. It 
is said to be well adapted for use with 
air-conditioning, refrigerating, and ven- 
tilating equipment; with air compressors, 
conveyors, and textile machinery; and 
with pumps and other motor-driven 
V-belt-connected units. It is also suit- 
able for the home workshop. 








closed by spring action and held in 
position by a locking plunger that pre- 
vents loosening or change in adjustment 
with rotation in either direction. Grip- 
ping pressure is adjustable in twelve 
positive steps from zero to 15,000 
pounds, thus permitting thin-walled 
tubing to be held without distortion 
and bar stock without slippage for 
hogging cuts up to the full horsepower 
of the machine. Collets are available 
in sizes up to 1 inch, round, hex, and 
square. 





Lightness, insulating properties, and 
structural strength are claimed for a 
new core material recently announced 
by E. I. duPont de Nemours & Com- 
pany, Inc. Sandwiched between and 
cemented by thermo-setting resins to 
sheets of metal, wood, or plastic, the 
“substitute cork” is suitable for use in 
building aircraft, refrigerators, furni- 
ture, prefabricated houses, . luggage, 
trucks, boats, etc. It is made by heating 
a mixture of cellulose acetate and other. 
materials under pressure. When the 
latter is released, the mix becomes a 
foamy mass of bubbles the size of a pin 
point. As it issues from the heater it 
chills into a hard, cellular product that 
may be tooled or shaped with any wood- 
working machinery. At present it is 
being manufactured in strips ranging in 
weight from 4 to 9 pounds per cubic foot. 





To the man who plans building a 
frame house, the prospect of using lum- 
ber that is already painted and wiil re- 
main so sounds like a good investment. 
We are told this is not a figment of the 
imagination but a possibility as a result 
of the vacuum-pressure method of im- 
pregnating softwoods with dimethyl- 
olurea to give them the properties of 
hardwoods, as described in our Septem- 
ber, 1944, issue. By mixing dyes with 
the plasticizing agent, which is forced 
into the wood with compressed air after 
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the cells have been evacuated, the 
lumber is not only made hard but is 
permanently colored throughout. 





Cordage of a new sort, offered by the 
Carolina Industrial Plastics Corporation, 
is said to possess properties that qualify 
it for exacting indoor and outdoor 
service. Besides being flexible and 
strong, it is described as being weather-, 
rot-, and flameproof, impervious to 
acids, and resistant to abrasion. 'The 
core is of stout rayon and is jacketed by 
a tough polyvinyl-chloride plastic. 
Named Chemclad, it is available in al- 
most any size and length and in a variety 
of colors. 





A new glazing material that can be 
cut to size with scissors and nailed to 
framing is announced by Richkraft 
Company. It is a shatterproof, trans- 
parent plastic that is said to transmit 
more than 60 percent of the sun’s 
ultraviolet rays. Among its recom- 
mended uses is that of closing in build- 
ings during construction and outdoor 
scaffolding to provide more comfortable 
working conditions in winter. The mate- 
rial, named Richglaze, is supplied in 
36-inch-wide rolls containing 150 and 
450 square feet. 





To facilitate the work of stripping 
one, two, and three conductor wire up 
to % inch in diameter, The Williams 
Products Company has designed a 
pneumatic bench-type machine that 
simultaneously performs the three bas- 
ic operations of cutting the wire and of 
slitting and stripping the insulation. Ei- 
ther one or both ends of a wire can be 


France Metal Packing is called upon daily to meet 
conditions of service thought impossible only a 
few years ago. Not content with meeting all stand- 
ard conditions, France has pioneered in design, 
engineering and adaptations of materials to meet 
many unusual and exacting requirements. France 
Packings are successfully meeting the demands 
of modern high speed machines with their higher 
pressures and higher temperatures. They are 
particularly successful in handling poisonous, 
corrosive and inflanimable gases, at pressures 
exceeding 15,000 pounds. " 


e- 
ea > 


For lower maintenance costs and trouble-free operation of engines, comp ‘essors 
and pumps, install or replace with France Metal Packing. Write Today fpr our 
latest Brochure... Industrial Packing. 


processed by the equipment, which con- 


sists essentially of adjustable hardened- Y fo 
steel knives and of a Bellows-Senacon : 1s \ 
air cylinder. The knives are mounted 


in a head assembly, and when this is NG COMPANY REPRESENTATIVES IN 


forced down by the cylinder piston with ; ' 
air at 60 psi., a central blade severs the t PRINCIPAL CITIES 
wire and side blades slit the insulation. 
Further downward movement of the 
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piston then brings two arm-mounted 
side heads in contact with two similar 
heads that slide on horizontal bar sup- 
ports on the base of the machine. These 
grip the wire and, when pushed out- 
ward by the piston, pull it through two 
sets of blades which remove the insula- 
tion. Any loose bits in the operating 
area are blown away by the cylinder air 
exhaust. ‘The Codeco wire stripping 
machine is suitable for small- or large- 
scale operation and is said to have a 
capacity of 700 wires an hour. 


What is described as an ultrasensitive 
air-velocity or flow meter is being of- 
fered by the Hastings Instrument Com- 
pany, Inc. The device is based on the 
hot-wire and thermopile principle of 
operation, which is said to increase ac- 
curacy by minimizing errors due to 
variations in air temperature. Instru- 
ment uses 110-volt alternating current, 
which may be obtained either from wir- 





ing or a portable power-pak and bat- 
tery. The meter is suitable for maleing 
surveys of heating and air-conditioning 
systems, for measuring wind velocities 
and the flow in air and other gas lines, 
etc. Its standard range is from 0 to 2000 
feet per minute, and velocities as low 
as 5 feet per minute can be measured 
and registered with accuracy, it is 
claimed, either on standard strip or 
titeular-chart electric recorders. In- 
strument may be adapted to indicate 
tesults at a remote point. 





Air Reduction Sales Company has 
developed a process and. equipment by 
Which dissolved hydrogen that causes 


} § Porous areas in castings is removed from 


Molten steel. The undesirable element 
8 flushed out by bubbling dry nitrogen 
*r argon through the fluid mass by 


# Mans of a tube. Just how that is done is 
/§t revealed. The company is prepared 


to act as consultant for specific ap- 
Plications. 





















































“VIG’ VIGTAULIC. SAYS... 


“RIGHT IN THE GROOVE, MISTER... 
FOR PIPE COUPLINGS THAT LOCK! 

















“It’s a fact! No plain end pipe jointing method comes 
near equalling the strength of Victaulic grooved pipe 
couplings ... because the special groove in the pipe locks 
Victaulic Couplings fast and sure. They can’t pull out or 
blow off! 


“And to double-top it all, Victaulic Couplings give you 
a flexible line ...at LESS COST than the threaded-and- 
coupled pipe jointing method. 





“Specify Victaulic ‘grooved ends’ when next you order 
pipe. Then, for leak-tight, slip-proof locks at every joint, 
use Victaulic Couplings. Their ‘two-bolt’ simplicity per- 
mits easy sectional repairs ... and 100 %salvageability!” 

It will also pay you to look into the complete line of 
Victaulic Full-Flow Elbows, Tees and other fittings. For 
economy, efficiency, long lasting service ... make your 
pipeline all-Victaulic! 


Write for new Victaulic Catalog and Engineering Manual 


VICTAULIC COMPANY OF AMERICA 
| 





30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Victaulic, Inc., 727 W. 7th St., Los Angeles 14, Calif. 
Victaulic Company of Canada, Ltd., 200 Bay St., Toronto1 
For export outside U. S. and Canada: PIPECO Couplings and Fittings: 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N. Y. 


SELF-ALIGNING PIPE COUPLINGS 


V 


EFFICIENT FULL-FLOW FITTINGS 


Have you considered Victaulic 
for your piping requirements? 
Sizes — %4” through 60” 


Copyright 1947, by Victaulic Co. of America 
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Industrial Literature 


A magnetic screen trap for the removal 
of extraneous solids from lines carrying 
liquids or gases is described in Bulletin 101 
issued by the maker, Cooney Valve & 
Screen Manufacturing Company, Erie, Pa. 
The trap has an Alnico magnet for captur- 
ing ferrous materials and a screen for re- 
moving nonferrous ones. 


The Chemox oxygen-breathing apparatus 
made by Mine Safety Appliances Com- 
pany, Pittsburgh 8, Pa., is described in 
Bulletin B-14. This equipment generates 
its own supply of oxygen in accordance with 
the needs of the wearer. It has been used 
by the U. S. Navy for four years and is ap- 
proved by the U. S. Bureau of Mines. 


B. F. Goodrich Company, Akron, Ohio, 
offers a new (fourth) edition of its 40-page 


Rivnut Data Book. Developed for attach-- 


ing de-icers to airplanes, Rivnuts perform 
many other fastening services, especially 
in the automotive, refrigeration, electrical- 
equipment, and furniture industries. They 
are made of aluminum, steel, or brass. 

Various industrial dust problems are 
discussed in a 24-page bulletin issued by 
American Filter Company, 215 Central 
Avenue, Louisville 8, Ky. It includes a 
chart showing the sizes and characteristics 
of air-borne solids, and there are sections 
dealing with the application of the firm’s 
filters in the treatment of air for different 
services. The publication is listed as Form 
502-A. 

A new 68-page bulletin published by 
Cochran Corporation describes hot-water 
softeners that remove corrosive gases, 
silica, and other scale-forming material 
from boiler feed and industrial process 
waters. It includes flow diagrams, con- 
struction drawings, engineering tables, 
and an appendix of feed-water chemistry. 
The bulletin, Publication 3000, is obtain- 
able from the company at Seventeenth 
Street and Alleghany Avenue, Philadelphia 
32, Pa. 

A new 4-page leaflet issued by Norton 
Company, Worcester 6, Mass., describes 
its line of Norbide abrasives. Called the 
hardest material made by man, Norbide is 
the company’s trade-marked name for 
boron carbide. It is used by lapidaries and 
for the lapping of many industrial materials 
that have traditionally been treated with 
the much mere costly diamond dust. The 
publication is listed as Form 559. Norton 
Company also offers a 24-page bulletin, 
Form 803, that gives up-to-date informa- 
tion on its line of Alundum and Crystolon 
refractories. These are available in bricks, 
plates, fabricated muffles, recuperator tubes, 
burner blocks, and miscellaneous shapes for 
production furnaces heated by gas, coal, 
oil, or electricity. 


Those who are inclined and equipped to 
keep their own cars in tip-top running or- 
der will be interested in a new book, How 
to Tune Up Your Automobile. The author is 
Jack Steele, California state headlight ad- 
juster, who has written other books for 
motorists. Although it will serve as a 
manual for the trained mechanic, the text 
can be understood by the average car own- 
er, and there are numerous sketches and 
pictures to keep him from going wrong. A 
generous section of the 239-page volume is 
devoted to ‘‘case histories,”’ in which typical 
trouble jobs are followed through, step by 
step. The book sells for $2.50, and is ob- 
tainable from Norman W. Henly Publish- 
ing Company, 17 West Forty-fifth Street, 
New York 19, N. Y. 
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NIAGARA LIQUID COOLER 
Gives High Capacity 
in Small Space 


Cold water, chilled to 33° F., or cold liquids, or 
non-freezing solutions below 32°F. are produced eco- 
nomically by the new Niagara Liquid Cooler. 

For large capacity equipment it is most compact. 
For example, one model furnishes 92 gallons per min- 
ute of water cooled from 45° F. to 35° F., with 28° F. 
refrigerant temperature, in less than 30 sq. ft. of floor 
space. Other models... from 24 to 465 G. P. M. 

Extra advantages are positive temperature con- 
trol; assurance of holding temperature accurately in 
spite of variation in cooling load; rapid chilling of the 
liquid; savings in power and refrigeration consumption. 


Write for Bulletin No. 100 -CA. 


NIAGARA BLOWER COMPANY 


Over 30 Years’ Experience in Industrial Air Engineering 
405 Lexington Ave. NEW YORK 17, N.Y. 
Field Engineering Offices in Principal Cities 
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